
' I PROJECT NAME: Milltown Dam Drill Hole NO. SH-CQ1 PAGE 1 of 5 

— DATE STARTED / FINISHED: 7/21/05 - 7/23/05 DRILLER: HAZ-Tech Mike Corn 

• LOGGED BY: Kagan Rutz and Jeff Riedel DRILL TYPE: BK-81 
• GROUND SURFACE ELEVATION: 3291.0 ft HOLE DIAMETER: 4 1/4" ID Hollow Stem Auger 

BOREHOLE LOCATION: 17044064, 919556.8 HAMMER TYPE: 140# Automatic Trip Hammer 

HI SAMPLES This log is part of a report prepared by Piedmont Engineering, Inc. I— *o 
H ^ for this project and should be read with the report. This summary Q_ ^ ^ ! 

(f) P, applies only at the location of the boring and at the time of the tl >_ ^ 
O ^ /Yj ^ drilling. Subsurface conditions may differ at other locations and H ^ Q H 

fr. —1 plT qp Q jy may change at this location with the passage of time. The data  ̂ Zi li! CO 111 

« q O LL^ 3 "J £ presented is a simplification of actual conditions encountered. Zj O O Z ^ | 
•  - J T T T - I —  _ J >  0  —  L L I  1 1 1  2  1  

•  - » <  £ > 0 * ^ 0  2  <  a:  >  %  R E M A R K S  /  
5 O o o 1 m w £ MATERIAL DESCRIPTION § a 8 Q i TESTING 

Z Pavement (7" thick). i 

— Moist, Light olive brown [2.5Y 5/4], GRAVEL with Silt and i 
1 — Sand, GW-GM, non-plastic, very dense. 

2"SS 89 67 

— — Advanced auger 3.5-5'. 

8 _ i y Moist, Light olive brown [2.5Y 5/3], GRAVEL with Sand, Some organics in tip of j 
^ ^ ^ GW, non-plastic, medium dense. ^ sampler. 

~~ Driller says softer at 8.5'. 

^ 8Z r~i Moist, Very dark gray [5Y 3/1], GRAVEL with Sand, GW, 
^ ^ ^ non-plastic, medium dense. ^ ^ 

12Z W Moist, Very dark gray [10YR 3/1], GRAVEL with Clay and 
Y Sand, GW-GC, low plasticity, medium dense. 

15:n Moist, Dark brown [10YR 3/3], GRAVEL with Clay and 
\l Sand, GW-GC, low plasticity, medium dense. 

16ZA 3"SS 89  15  

-Z — Auger advances through 
17— soft silty gravel from 
- 16.5-20'. 

29Z \J Wet, Dark olive brown [2.5Y 3/3], GRAVEL with Clay and 
Y 2" SS 56 Sand, GW-GC, low plasticity, loose. 9 

• I CLIENT: Emc2 O — —-—-——— —— —— 
3 r* ADDRESS: 205 Haggerty Lane, Suite 120 

m | ̂ylrlEDMONT JLLNGINEERING, Inc. Bozeman, Montana 59715 
• 5 1215 Apple i RrtermJc. MonUm* 59714 PHONE NUMBER: 406-522-0251 
™ a. —— qI —.— — 
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! PROJECTNAME: Milltown Dam Drill Hole NO. SH"C01 PAGE 2 of 5 

SAMPLES ~~~~ " " " m 
— — This log is part of a report prepared by Piedmont Engineering, Inc. I— *£5 

^ for this project and should be read with the report This summary Q_ Q. H 
O QJ applies only at the location of the boring and at the time of the h W ^ K 
O  . — . C D  y  d r i l l i n g .  S u b s u r f a c e  c o n d i t i o n s  m a y  d i f f e r  a t  o t h e r  l o c a t i o n s  a n d  K  Q  '  

I (3 —1 C£L — ai may change at this location with the passage of time. The data 2 li l! m 111 ! 
j O ^ Z> 111 LU presented is a simplification of actual conditions encountered. —j ,-7 C£ 

^ ^ Q ^ I  
UJ K uj E z z> < m O < £ £ S REMARKS / V 
§0 a O § m «S £ MATERIAL DESCRIPTION B a 8 O i TESTING 

2" SS 56 Wet'Dark olive brown [2.5Y 3/3], GRAVEL with Clay and g — 
_ Sand' GW-GC, l°w plasticity, loose. (Continued) Auger advances through f 

22— silty gravel from 21.5 -25'. • 

25 — n Moist, Dark olive brown [2.5Y 3/3], GRAVEL with Clay and • 
\/ Sand, GW-GC, low plasticity, medium dense, B 

26 = /\ 2"SS 17 

— Advance auger 26.5-30'. I 
27— Firm and consistent 

(speed) drilling. No W 
28= CObbleS" 

30— n Saturated, Dark olive brown [2.5Y 3/3], GRAVEL with Clay I 
\/ and Sand, GW-GC, low plasticity, loose. H 

31 = /\ 3"SS 50 9 " 

_ Easy augering from M 
32- 31.5-35'. • 

Water measured at 31.8' • 
on 8/26/05 in piezometer 

— Water measured at 34.3' 
on 8/26/05 in piezometer 

— Only gravel recovered in I 
36- spoon. • 

~Z r~i Saturated, Dark olive brown [2.5Y 3/3], GRAVEL, GP, no Harder drilling at 36.5'. _ 
37— V/ o» oo on t0 ,ow plasticity, loose. Transition into native S 

^ 3 SS 39 7 alluvium at 36.5'. ^ 

39= n 

*°Z r~/ Saturated, Dark olive brown [2.5Y 3/3], GRAVEL with Silt M 
2„ gg anc' ®anc'' GP-GM, non-plastic, loose. 

Saturated, Dark olive brown (2.5Y 3/3], GRAVEL with Silt Softer drilling at 42.5'. I 
13— \/ and Sand, GP-GM, non-plastic, medium dense. 
-Y 2"SS 39 16 
— / \  W a t e r  m e a s u r e d  a t  A |  

3 [CLIENT: Emc2 

° ir~r ADDRESS: 205 Haggerty Lane, Suite 120 
I P̂IEDMONT ENGINEERING, inc. BOzeman, Montana 59715 | s 
d 1215 A„U\ W., B«Ur.Jc, S97I4 PHONE NUMBER: 406-522-0251 • 
cr ol— 

I 



^ PROJECTNAME: Milltown Dam Drill Hole NO. SH~C01 PAGE 3 of 5 

SAMPLES This log is part of a report prepared by Piedmont Engineering, Inc. o 
Hi for this project and should be read with the report. This summary CL Q. 

CD nj applies only at the location of the boring and at the time of the t W Co" 
U o m ^ drilling. Subsurface conditions may differ at other locations and ^ Q 

0 — 1  0 1  Q  £  m a y  c h a n g e  a t  t h i s  l o c a t i o n  w i t h  t h e  p a s s a g e  o f  t i m e .  T h e  d a t a  U J  —  y j  1  

q O 3 Uj LLi presented is a simplification of actual conditions encountered. Hi q q Z! ^ 

a II Z i Z I g s a g 

d  5  O  S  a i m  1  I  M A T E R I A L  D E S C R I P T I O N  •  a  8  O  i  ^ S T M N G '  j  

IP^TTF Z Saturated, Dark olive brown [2.5Y 3/3], GRAVEL with Silt 4J.t>' on B/ZbfUb in ! 
o • o — and Sand, GP-GM, non-plastic, medium dense. piezometer B. 
> n S = L _4<rZ (Continued) Advance auger 44-45' | 
f^V _ > _, i Medium dense, only slough (sand) in sampler- no sample through dense matrix of ! 
0 ~ V .... „ taken- gravels. gravel and sand. Pilot bit 
o C - c —  46— A broke off during augering. 

•| • UO (~ )< — M Took split spoon sample-
H o f\c ~0 o _ could have pushed pilot 
W =b CC-I:-47Z bit" 

Q r ~  ( Water encountered while 
Z3 r\£ ~ ' — drilling at 47'. 

m E)°c>v?-48= 
• —o C ~c 
• i=30(~ ,< 

i;o>vr49= 
=  } o C _ - b  —  

m E ; "l ~50~71 Saturated, Brown (10YR 4/3], SAND with Silt, SP-SM, Start drilling at 50'on 
• — \/ non-plastic, loose. 7/23/05. 

= • • • : . - Y 2" SS 72 6 

* MM~5^ 
B • . • _ • Saturated, Light brown [7.5YR 6/3], SILTY SAND, SM, 
H — 52 - „ medium to fine grained. 
• — • Shelby 112 NPNP 99.6 27.6 

ZZ • Pushed Shelby 17" to 

M —53ZZy Saturated, Brown [1OYR 4/3] ,  SAND with Gravel ,  SP, refusal .  
• V ^ „ non-plastic, medium dense, medium grained. Bottom 3" nriBm- notes oravels at 

o'_54Z Jy 2 SS "ijGW-GM) Well-graded gravel with silt, low plasticity. j~ 25 53.5'when reaming. 

„ / \o o„ (J Saturated, Brown [10YR 5/3] ,  GRAVEL with Sand, GP, 
— angular, non-plastic, medium dense. Advance D4.D- DO. 

55Z n Saturated, Brown [10YR 5/3], GRAVEL with Silt and Sand, Attempted brass liners 
\I H GW-GM, non-plastic, medium dense, some organics, fines not good enough to 

— X 3" SS 94 are fine to coarse grained. 28 preserve 
56=A 

_ Advance 56.5-60'. Gravels 
57— noted during advance to 
- 60' 
58= 

59= 

60Z 71 Pieces of gravel lodged in 
— y _ nose of SS upon recovery. 

X 2" SS 33 28 
61=A 

_ Advance 61.5-65'. Driller 
62— notes sand and gravel on 

~ bit as well as gravels 
during advance. 

63= 

64= 

65Z 71 Saturated, Pale brown [10YR 6/3], GRAVEL with Silt and 3" of slough to Start 
\/ Sand, GW-GM, non-plastic, dense, sand is coarse to 

— X 2" SS 33 medium grained. 41 

!^A 
— 

67=] | I 

B o _ I CLIENT: Emc2 

° jr-t ADDRESS: 205 Haggerty Lane, Suite 120 

* | WPiedmont \ GINEERJNG, Inc. Bozeman, Montana 59715 
• 3 121SA„W. W„, S9714 PHONE NUMBER: 406-522-0251 
<•1 CC —— 
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PROJECT NAME: Milltown Dam Drill Hole NO. SH"C01 PAGE 4 of 5 

This log is part of a report prepared by Piedmont Engineering, Inc. I— ^ 
x—s for this project and should be read with the report. This summary Q_ Q. 

CD hj applies only at the location of the boring and at the time of the t ^ >T ^ 
O ^ ^ drilling. Subsurface conditions may differ at other locations and t Q 

(r) —1 01 — ft may change at this location with the passage of time. The data Ij H m 111 
q O It. 13 ill LLi presented is a simplification of actual conditions encountered. —i o O Z M 

[[I S ft E i ̂ f LU O < K >; 5 REMARKS/ • 
5 O Q a § m w K MATERIAL DESCRIPTION • a! § O i TESTING * 

Saturated, Pale brown [10YR 6/3], GRAVEL with Silt and ^ 
— • fc ' i *  Sand, GW-GM, non-plast ic,  dense, sand is coarse to Advance 66.5-70 through •  
EE*. » J 5,-68= medium grained. (Continued) gravels. y | 

|ffl l [ -69= m 

) ~le|" —70— — 3« 0f siough to start 

, ' _ 7 ^ Y  2 "  S S  3 9  3 4  

• 'Nj • —Z Advance 71.5-75'through ™ 
• W >'—72— gravels.  

»W t P i1 75^ s 2 SS Saturated, Pale brown [10YR 6/3], GRAVEL with Silt and 
1 Sand, GW-GM, non-plastic, very dense, with quartzite Advance very very slow; 

T«-76- PS' through boulder at  76'and M 

• H ~\~l Saturated, Pale brown [10YR 6/3], GRAVEL with Silt and 77.5': top 11" was slough £ 
• ^ • —78— V n Sand, GW-GM, non-plastic, dense, angular gravel from hole. Bottom seems H 
l# ^ —A 2" SS 39 particles, particles are hard maroon siltstone. 45 to be crushed boulder from ^ 

,I —f\ auger and SS. 

_Z Advance 79-80'. Cobbles A 
O T* — noted. <M 

P 80_ , j Saturated, Brown [10YR 5/3], GRAVEL with Silt and Sand, 80': 3-4" of Slough in hole. P 
•  ̂ *~]*» W GW-GM, rounded, non-plast ic,  medium dense, sand is 
^ i pL 81— A coarse to medium grained. 18 

S B I1 —85Z n Saturated, Brown [10YR 5/3], GRAVEL with Silt and Sand, 85': 6" of slough 
£ • ^Vi« • \ GW-GM, non-plastic, medium dense, pieces of quartzite 
^ Jj ̂ go— X 88 88 broken up by SS. 27 

5 AM^~90— ZZZZZZZZ=ZZZZ=__U I 

0 I CLIENT: Emc2 ~ 

3 n, Tr-q _ ADDRESS: 205 Haggerty Lane, Suite 120 

1 ^WjPlEDMONT ENGINEERING, Inc. Bozeman, Montana 59715 I 
5 1215ArrU't W*r Momtmmm 69714 PHONE NUMBER: 406-522-0251 • 
5 — q| — — 
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PROJECT NAME: Milltown Dam Drill Hol0 NO. SH~C01 PAGE 5 of 5 I 

fl| This log is part of a report prepared by Piedmont Engineering, Inc. |— *o 
]H -—. for this project and should be read with the report This summary Q_ .Q. ^ 
Hj 0 m applies only at the location of the boring and at the time of the tl ^ ^ 
IP O  ̂  ̂  ̂ drilling. Subsurface conditions may differ at other locations and H Q 1 

0 —' Q ^ may change at this location with the passage of time. The data ^ Ij CO LU 
q Q Li-. 33 Lij LU presented is a simplification of actual conditions encountered. Q O ^ 

A i • rr! 3 o_ g Q 5 S O ^ < cc > £ REMARKS / 
9 a o § 3 w £ MATERIAL DESCRIPTION B a 8 Q i TESTING 

fw~HFT' — \~j Saturated, Pale brown [1OYR 6/3], GRAVEL with Sand, 
H \J _ GW-GM, non-plastlc, dense. (Continued) 
H! I X 2 SS 33 47 
• ® T" —91~ A Advance 91-92.5'and 

'T 1 ' ——- drive sample. 
.  H" 1".  — 

fi 1 
9: 4; T? JL qo i i* ir i — V / Saturated, Pale brown [10YR 6/3], GRAVEL with Sand, 

• \ GW-GM, non-plastic, medium dense. 
A, —( 2" SS 33 23 A .vj* MA 

—95— Total Depth = 94.5'. 

• ' -96^ 

-97^ i 

P -98Z 

• ~"z 

™ -100= 

• ~101z 

-102-

I H0^I 

. -404= 

P -105-

|£ -106^ 

^ -10^ 

• § -108-

6 -199= 

• ̂ ^ • § -110-
W Q uj 

Q. — 
? -11V-
Q-I s -

ml g _112_ 
Z — 

1  s  H M  1 1 1  I I  M M  
A I _ CLIENT: Emc2 

° 77-* ADDRESS: 205 Haggerty Lane, Suite 120 

A ° K^^JLIEDMONT ENGINEERING, JjlC. Bozeman, Montana 59715 
•  ̂ 1215 Aprh', W*T Bultr+Jr, 59714 PHONE NUMBER: 406-522-0251 
» a 

ol 
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I PROJECT NAME: Milltown Dam Drill Hole NO. SH-C02 page 1 of 5 

DATE STARTED / FINISHED: 7/20/05 - 7/21/05 DRILLER: HAZ-Tech Mike Corn f 

LOGGED BY: Kagan Rutz DRILL TYPE: BK-81 • 

GROUND SURFACE ELEVATION: 3287.3 ft HOLE DIAMETER: 4 1/4" ID Hollow Stem Auger ™ 

BOREHOLE LOCATION: 17044389.3, 919344.2 HAMMER TYPE: 140# Automatic Trip Hammer 

SAMPLES This log is part of a report prepared by Piedmont Engineering, Inc. h- t5 
for this project and should be read with the report. This summary CL Q. Hp 

CD m applies only at the location of the boring and at the time of the t ^ >T 
O ^ CO y drilling. Subsurface conditions may differ at other locations and H Q | 

0 —f |— CL Q £ may change at this location with the passage of time. The data ^ j w UJ ^ 
q O LL, ZD nj UJ presented is a simplification of actual conditions encountered. Zj O O 2 Ct H 

II £ f w <2 * a! O ^ ^ Q H | 
UJ < fh ^ 9 5 fri a < £ £ % REMARKS / 
§ O Q Q 3 m OT a MATERIAL DESCRIPTION 3 a! 8 a 5 TESTING 
^ Z Asphalt pavement is 5" thick. ~~ |H 

~ Moist, Brown [10YR 4/3], GRAVEL with Silt and Sand. {• 
o Q>c ® o — 1 — GP-GM, non-plastic, very dense, 2" angular rocks stuck in 

S>0 C^4 — sP°°n-

|>o<: ><_2=_ A 

g>°C>V> —\j 6 
9yo o_-c _Y 2"ss 63 100 ^ 

1 — 3 ~ / \ Split spoon bouncing on 
g°C)V°° —~ cobble @3'.  , 'M 
Sb 0 -c • | 

Moist, Brown [10YR 4/3], GRAVEL with Clay and Sand, || 
m°CScg% —X 2"SS 67 GP^GC, angular to subangular, medium plasticity, very 100 Bouncing on cobble @ H 

W-M 56 55 

a0 Cy — ® Z Driller says softer drilling ft 
§ b C — from 9-12'- ™ 

1°—r/ Moist, Dark grayish brown [2.5Y 4/2], GRAVEL with Silt _ 
5 o £y '( y _ and Sand, GP-GM, subangular to rounded, non-plastic, '• 
fcA) — X 2" SS 100 very dense. 65 B 

g3or »r _ZLJ * 

|î ML-12z * 

a'o c c ~ 

K$vr14= 1 
C _ 4  —  P  

S ~ _ ^ — 15— — Moist, Brown [10YR 4/3], GRAVEL with Silt and Sand, 
BtofY °o \l GP-GM, subrounded, no to tow plasticity, loose. B 
P?> 4  ) -X 2" SS 44 6 •  

1 16-A B 
P SSofS'  °°  — Advanced auger 16.5-20'  
t  nr)  —17— through gravels with sand 
0 3 _ c( and silt. B 

p §^e> 1!z f t  
° BoQ^ ~ ~ —2(^Z n 1.5" subangular gravel 
1  Ho > —-Y 2"SS 11 6 plugged sampler.  ^  

§ ^  II  l |  MM I  
 ̂ CLIENT: Emc2 — 

° -n-j, yr-^ ADDRESS: 205 Haggerty Lane, Suite 120 

I ^PIEDMONT lU/NGINEERIibG, Inc. Bozeman, Montana 59715 j H | 
\ 1216 A„W. w*r BvlfJ*. 59711 PHONE NUMBER: 406-522-0251 W 
en — 
qI — 

i 



^ PROJECT NAME: Milltown Dam Drill Hole NO. SH"C02 PAGE 2 of 5 

ISA rtPLES This log is part of a report prepared by Piedmont Engineering, Inc. (— *<3 
. for this project and should be read with the report. This summary CL Q. 

O m applies only at the location of the boring and at the time of the H ^ I 
O ^ CQ y drilling. Subsurface conditions may differ at other locations and H ^ O \— 

0 —1 P Q ^ may change at this location with the passage of time. The data ^3 LlJ — UJ I 
Q O !£> Z) ill LLJ presented is a simplification of actual conditions encountered. O O ~Z.CH 

rr" < dl > Q _j 2 O = ^ £C v ^ REMARKS / I 
§  O  D o l m w  O C  M A T E R I A L  D E S C R I P T I O N  J  a !  8 o S TESTING 

Fgp ̂  V 3 ~ P ~ S7~~ 2" SS 11 Moist, Brown [10YR 5/3], GRAVEL with Silt and Sand, g 
1 B X L ° Q > V ° °  —  G P - G M ,  s u b a n g u l a r t o r o u n d e d . n o  t o  l o w  p l a s t i c i t y ,  l o o s e .  A d v a n c e d  a u g e r  2 1 . 5 - 2 5 '  g>ooC>L-22= (Contmued) through gravels. 

- |L^Hh4 
§ goOi: ,< _ j 

Wo C - C  _z I  

SSor, ,< ! 
§ S } " 3  { : - p - 2 5 = —  M o j s l  B r o w n  p Q Y R 5 / 3 ]  G R A V E L  w i t h  S j | t  a n d  S a n d  

g3 o fV °i \/ GP-GM, subangular to subrounded, no to low plasticity, 
gV ^-'c-2s-lrss " — 7 

a.or,,< 
f g o [ \ j c . >  _  A d v a n c e d  a u g e r  2 6 . 5 - 3 0 ' .  j  

jCp £ —27— Driller says softer drilling. : 
, <  —  

S°0)cC°°-28-

« S ' o  C  - c  

§°o>vr29E 
3ro c -L — 
SiQjI r<_onZ_ Is 3^ V _ P —\j Moist, Brown [1OYR 5/3], GRAVEL with Silt and Sand, 30'; Sample recovered 
SXjoQ)' "o \J GP-GM, subangular to subrounded, low plasticity, medium only gravel-no fines. 

| Efk C -̂ L3iZ A 2"ss 22 dense- 15 

S o (y ~ «o ~Z Advanced auger 31.5-35'. IDL >0 (O - —32— Driller says soft starting at 
§3Or >< — 32-

§?Cy —33— 
S o C - c 

f S s O c  > <  

ShQ.f J —35 fm . : 77fy —\ Moist, Brown [1 OYR 5/3], SAND with Clay, SP-SC, low to 
fez! •'/. /// \/ medium plasticity, loose, sands are fine to very fine 
frrj —36— X 2" SS 89 grained. 8 

K-Z'V-'- A — U Moist, Brown [10YR 4/3], SAND with Silt, SP-SM, Attempt a 3" split spoon fM —37 — y „ non-plastic, loose, no organics, sand is fine grained. with brass liners at 36.5'. 
KC '. — X 3" SS 89 5 

E y j •  '  ~  o o  
Chfl ; • _ I , Moist, Brown [10YR 5/3], SAND with Silt and Gravel, Gravel in end of sampler. I BCS — \l SP-SM, non-plastic, medium dense, sand is fine grained. 

|  g®|;-39 E/\  2"SS 100 

- a jZ'i - - P Zy Moist to wet, Brown [10YR 5/3], GRAVEL with Silt and No shelby tube attempted-
Q S °0>V °° -40—/ \  Sand, GP-GM, non-plastic, very dense. 100 no fine-grained sediments f" yCro c - c: — encountered. Native 
0 (~ >< — alluvium starting @ 39.5'. 

1 
^ g'Or- C< —42— Advanced auger 41-45' tS g3 pic- <' — through dense matrix of 

< s S) ~ grave!, 
o g o 0 _ - c _43_ Ground water encountered 
Z»SJ '- 1 — at 42'while drilling. 

I§5g°0>V? ~= 
t  S5- rJH3--44-

o CLIENT: Emc2 

° •»—«i ADDRESS: 205 Haggerty Lane, Suite 120 

. I WPiedmont Engineering, inc. BOzeman, Montana 597i5 
• _ 121SA„U-. W.r 59714 PHONE NUMBER: 406-522-0251 
•  i-  —'I  

I 



I 7 1 I 
PROJECT NAME: Milltown Dam Drill Hoi© NO. SH-C02 PAGE 3 of 5 

SA rtPLES This log is part of a report prepared by Piedmont Engineering, Inc. f— *<3 -^fl 
. for this project and should be read with the report This summary CL ^Q. H 

CD H applies only at the location of the boring and at the time of the t ^ >T ^ \flp 
O ^ ^ drilling. Subsurface conditions may differ at other locations and H Q E— 

(3 —1 f— q ^ may change at this location with the passage of time. The data Ij f£! — qj 
I O 2 ^ P m W presented s a simplification of actual conditions encountered. J () O Z ^ I 

 ̂ s s a; S fl 
El !v Si & 9 3 m O < £ £ ^ REMARKS / I 
§  O Q o l m w  a  M A T E R I A L  D E S C R I P T I O N  §  8  a  i  T E S T I N G  

13 sj UJ t- z Moist to wet. Brown [10YR 5/3], GRAVEL with Silt and water level measured (a) 
o , • o Sand, GP-GM, non-plastic, very dense. (Continued) 43.5' on 8/26/05 in fl 

4->, .rl piezometer B. fl 
_ I L j Saturated, Pale brown [1OYR 6/3], GRAVEL with Silt and W 

o£y *> \J ^ Sand, GP-GM, subangular to subrounded, non-plastic, 
) 4 _> 1 2" SS 33 medium dense, sand is medium grained, gravels 29 
er \ ,~  3 —46— / \  subangular to subrounded with inclusions of  very f ine l ight  M 
3 _ 1 : yellow sand. .. , ._ _ fl 
0 f  \c »o Advanced auger 46.5-50 £:  
>0 £ ' 4 —47— through gravels. 

sO(- >< — ! 

°0>'C4-48- f l  
fe C 4 _z fl 
3or ,< fl 
•0>V°;-49: 
o C -}C H 
^I t l .P-SoZ- : f l  

I Saturated, Brown [1 OYR 5/3], GRAVEL with Silt and Sand, V 
o f\c . °n \/ GP-GM, subangular to subrounded, non-plastic, medium tf 
)4,c:> -Y 2" SS 44 dense. 30 

3°0(- P § 
0f\c o0 _  Advanced auger 51.5-55'  M 
) £ ^ 4 —52— through gravels. flj 
°0 (r / ~ 

i°p:i-53= A 
30(~ >< — «  

;.toO)V^-54-

Y.b C_4 — h 

3 £ -  0'  —55— — Gravel  is  subangular to f l  
= —\ angular. fl 
=  b 0 4  - Y  2 "  SS 61 15 
=,o<:,  . ,<"56=/\  

~ Advanced auger 56.5-60'. fl 
—  t o  C  - c —  5 7 —  D r i l l e r  s a y s  v e r y  h a r d  f l  
zi}0(~ i* drilling. • 

=sOr ,« — fl  
— f CbV °° —59— ™ 
= 'o C 4 _z 
=50(; >< -
— 6 0 _ ,  j  Saturated, Brown [10YR 5/3], GRAVEL with Silt and Sand, fl 
ZZ o f\ , S \/ GP-GM, angular, non-plastic, medium dense, sand is H 
— )  4  ) -Y 2"SS 28 medium to coarse grained. 30 W 
— : ^ L  c: — 6 1  — / \  
— 30 C~ . ,< -M m 
— „ Py o Q ~ Advanced auger 61.5-65' • 

g —;) r4) —62— through dense matrix of fl 
| == ~^ gravel and sand. Driller fl 

T —3 V - 1 _ says very hard drilling at 
£ E -5V^-63= 62 ' .  a  

z E=0<~ >< f l  

£ C 4 
: Q (— ( r̂ r- Jjfl 

£  — 6 5 —  —  D r i l l e r  s a y s  m a t e r i a l  w e n t  f l  
R o f \c  «o —\/  incremental ly bouncing on f l  
1  vC c ^ _ 66= a  2 " s s  5 6  1 0 0  a c ° b b i e -  •  
? 3°r  »< 
° ° fv ̂  — M 
C t  f idn —67— f l  

| CLIENT: Emc2 W 
3 ADDRESS: 205 Haggerty Lane, Suite 120 

0 ^PIEDMONT Jt̂ NGINEERIISiG, Inc. Bozeman, Montana 59715 fl 
5 1215 ArrU-.W*r M~*u~ 59714 PHONE NUMBER: 406-522-0251 fl 
6 0 1 — — — — 

I 
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^ PROJECT NAME: Milltown Dam Dllll Hole NO. SH-C02 PAGE 4 of 5 

tSA dPLES ^ js part Qf a repDr{ prepared by Piedmont Engineering, Inc. I— *o 
: for this project and should be read with the report. This summary Q_ ^ i 

O j=j ^ applies only at the location of the boring and at the time of the t ^ s_ ^ 
O  . C O  s T  d r i l l i n g .  S u b s u r f a c e  c o n d i t i o n s  m a y  d i f f e r  a t  o t h e r  l o c a t i o n s  a n d  t  ^  Q  f _  ^  

^rj —1 1— ttl — 0^. may cfian9e at '̂S locat>on with the passage of time. The data ^ Ij If! C/5 UJ 
q O ^ 3 qj LU presented is a simplification of actual conditions encountered. Ij q q 21 C£ 

• \  l ! £  j E  W  W  ̂  ^  Q  H  £  Q  

•  $  1  S a l m i  a ;  M A T E R I A L  D E S C R I P T I O N  §  ^  8  a  1  T E S T I N G '  

If — Saturated, Pale brown [10YR 6/3], GRAVEL with Silt and Advanced auger 66.5-70' 

P
o Q)C ° o — Sand, GP-GM, non-plastic, very dense, through gravel. 

k  c^-es-
^or .,< 

icc4~69z 
• >°(: >* — 
• PA-7al\i 

3 O (~ i < Y 2" SS 0 Loose, no recovery, slough in hole. (Continued) j 

jfjo1 _ i I Saturated, Grayish brown [2.5Y 5/2], GRAVEL with Sand, 
o (V «0 —72— y GP, non-plastic, medium dense, no recovery (split spoon 
) (y NZ>_ ~ X 2" SS sample @ 70'), slough in hole. 30 

I m -E 
3O O 0<— 74— 

| &<$_ 7z_ 
• 1 / Saturated, Brown [1OYR 5/3], GRAVEL with Sand, GP, 

o Q)0 °a y non-plastic, very dense. 
>0 0M:_76= A 2"SS 56 56 «>OOo< _z '_}  
o Qj° »o _ Advanced auger 76.5-80' 
)o —77— through very dense matrix 

Q of gravel and sand. 

• m o o< -
fi0<$~79-

§ O r T <  
8°— W Saturated, Pale brown [10YR 6/3], GRAVEL with Clay and Possibly decomposed 

0 fY oSyf y Sand, GP-GC, subangular, low to medium plasticity, very bedrock- angular gravel 
) X 2" SS 39 dense. 65 

H >o<ll 1=A 
iH 3^ $$ — \i Saturated, Pale brown [1 OYR 6/3], GRAVEL with Clay and 
iS 0 fY oyA —82— \/ Sand, GP-GC, medium to high plasticity, dense, appears 

— X 2"SS 50 ^ a shale. 31 

1 WRF. 
3^^-S4-

§S f 85—W Saturated, Pale brown [10YR 6/3], GRAVEL with Clay and Possibly decomposed 
£ W „ Sand, GP-GC, dense, low plasticity because of coarse bedrock. 
I ) r, yS/fr, QC— X 2" SS 50 sand sized clasts, fines may have medium plasticity 41 
o  O  ( — / \  w i t h o u t  c l a s t s .  

I i rci"87: 
• s 3o<|| _ 

§= >^I-88= e> to C2%p 

° °Gc|p~89:i 

iQilii—90 

^ _ CLIENT: Emc2 

° rr-q ADDRESS: 205 Haggerty Lane, Suite 120 

1
0 f̂yl lEDMONT ENGINEERING, IliC. Bozeman, Montana 59715 
r 1215 A„W. W.r 59714 PHONE NUMBER: 406-522-0251 
a 'I 

I 



| T 1 S 
PROJECT NAME: Milltown Dam Drill Hol0 NO. SH-C02 PAGE 5 of 5 

I SAMPLES _ . . . _ CIT" fl — — This log is part of a report prepared by Piedmont Engineering, Inc. I— o H 
^ for this project and should be read with the report This summary CL Q H 

j 0 Q applies only at the location of the boring and at the time of the tl ^ s_ Co* v JP 
O , . C O  vT drilling. Subsurface conditions may differ at other locations and H Q 

i— c£ Q > may change at this location with the passage of time. The data Zi !£! CO LU 
O y £. O MJ LU presented a simplification of actual conditions encountered. |Zjo (3jz} |̂ I m 

" I * " « * a! £ | g a s g I 

§  |  q  o i S  !  I  M A T E R I A L  D E S C R I P T I O N  8 Q § TESTINI' 
3 ^  o '  — \ ~ j Saturated, Pale brown [10YR 6/3], GRAVEL with Sand, 
° V « GP, non-plastic, dense. (Continued) ^B 
) . X 2 SS 50 33 H 

91Z A Advanced auger 91.5-93'. B 
5 V! Attempt to advance auger 
° L->VA° _q9~ 45 minutes with no » 
o — advancement at 93' B 
>OOo( — |  
3 AT3 O" —93Z \J Saturated, Brown [10YR 4/3], GRAVEL with Sand, GP, Start drilling at 93' on 
° f \°  »o V 2" SS 62 subangular,  non-plast ic,  very dense, possible bedrock at  100 7/21/05. 
L hO„94=A J* | 

Total Depth = 94'. Jf 

—95— 

_96z I 

I I  
—98— • 

—99Z | 

-10^ 

-10-H I 

-102-

4 i 
-,ot | 

—105^ ^ 

-10^ A 

V 

—107^ 

« —108  ̂ B 

I - I 
I -110- w 
D 
UJ 

I i 
! - • 

0 -112-

1  " "  a  
- -H3- H 
1 CLIENT: Emc2 ™ 

3 r* ADDRESS: 205 Haggerty Lane, Suite 120 

o F̂yl lEDMOMl' ENGINEERING, Inc. Bozeman, Montana 59715 I 
U 121SA„W. W., BvUr.Jr, 697U PHONE NUMBER: 406-522-0251 B 
cE 
QI —-—— 



^ PROJECT NAME: Milltown Dam Dfjll HoIG NO. GC~C01 PAGE 1 of 2 

_ DATE STARTED / FINISHED: 4/5/05 - 4/5/05 DRILLER: HAZ-Tech Chris Peterson | 

El LOGGED BY: Ryan Norkoli DRILL TYPE: CME-850 

f GROUND SURFACE ELEVATION: 3238.3 ft HOLE DIAMETER: 5" Casing 
BOREHOLE LOCATION: 17043795.4, 918610.4 HAMMER TYPE: 140# Automatic Trip Hammer 

ISA rtPLES par^ a report prepared by Piedmont Engineering, inc. i— *o 
^ for this project and should be read with the report This summary Q- >Q-

(3 m applies oniy at the location of the boring and at the time of the tl ^ ^ i 
O ^ CQ ^ drilling. Subsurface conditions may differ at other locations and H ^ Q j_ 

D- Q may change at this location with the passage of time. The data 2 b H CO w M q O Ll 3) IJj presented is a simplification of actual conditions encountered. Hi q q Z 

-> < a. St g _i S o ^ ^ a. >- ^ REMARKS / 
§ 0 o o i m w  a. MATERIAL DESCRIPTION • a 8 a i TESTING 

A  7 -  — \ ~ l Saturated, Very dark gray [10YR 3/1], SAND, SP, no to 
• —V ,.cc t low plasticity, sands medium-grained, organics and wood Wood debris clogged top 
I bp.-.l:A 3 SS 1 debris present, loose from 1.5 3.5. 5 of split spoon. Medium 

~ grained sand recovered on 
_ • wood. 

I  
— • Shelby 40 

YbYY ' 3 . I NPNP 3176 3.5-5': Sand visible in drill 
.• :• H 51 29 cuttinas Driller noted 

m I ~\ I Saturated, Very dark gray (10YR 3/1). SILTY SAND with nravels while advancino 
• — 4 - W _ Gravel, SM, subangular to subrounded, non-plastic. gravels while advancing 
E — X 3" SS 5 medium dense, gravels maximum diameter 1/2", sands 13 tricone bit. 

_ /\ fine to medium-grained. 

b T — 5 Z 7~i Saturated. Black |10YR 2/1], ORGANIC SILTY SAND. SM, 5-6.5': High blow counts in 
— Y 3" SS 50 non"Plas,'c- verV dense, contains 30-40% fibrous organics ^ QQ this interval may be due to 

_ _ — A (woody debris, roots, and stems), trace rubber. woody debris. Rubber 
— —- debris present. 

— \7 -3" co on Saturated, Very dark gray [10YR 3/1). GRAVEL with Sand, 6.5-8': Sand present in 
— 7  — A  3  S S  2 5  Q P ,  n o n - p l a s t i c ,  v e r y  d e n s e ,  c o n t a i n s  1 5 - 2 0 %  o r g a n i c s  c u t t i n g s .  H i g h  b l o w  c o u n t s  «) r\X—>. — and woody debris, gravels are fractured, multi-colored, could be from rock which 

Qri 1 - subrounded to a 2" maximum diameter. appears to be freshly 
l[ \ ° ° 0 ~ 8 Z fractured. 

>0 D^c — 
E pO(30<-9-I >oQo<s° -
• •=> in— 

rgXZTo" ' u_ Saturated, Very dark gray [10YR 3/1), SILTY GRAVEL with 

•

0 [ f °o Sand, GM, non-plastic, medium dense, gravels are 
")o (5 ~ multi-colored, subrounded to rounded with a 1.5" diameter. 

0r.f* »0 11.5-13': Sand present in 
>  t S ~ ^ > c u t t i n g s .  

_ i -X 3" SS 5 22 

1 
e o< 

I&j 1!z 
Mostly dark grey argillite with some maroon tones. Driller notes bedrock @ 

15— Bedding mostly indistinct. One measurement @ 15 14.5' 
Z/yysx/ys ~ degrees. Fractures contain mostly calcite with some minor 

* 3" SS 0 rust-color staining and minor maroon clay. Fractures are 100 
0 y>§!xyv*—16— horizontal to near vertical and spaced 0-2.5". 

g g|P-17= W 17'-20.5';RQD = 0 

tz I The intetval from 16.5-17' 
§ Y/yOyiyZ —18— H and 20-20.5'is mostly 
g _Z H crushed to intensely 
c- ZyZyZ ~ I Core 90 fractured. 

IS I There is a moderate 
^ — • amount of 75 degree to 
< yvZ/TM// —90— I vertical fracturing at 18'. 
z VVOYVVY — • The majority of fractures 
3 ZvZZS — • „ dip between 20 and 28 

it: _21 Z ro 80 degrees. 

„ _ CLIENT: Emc2 

° jr~t ADDRESS: 205 Haggerty Lane, Suite 120 

|

| ̂PIEDMONT JLLNGINEERUS;CJ, ILLC. Bozeman, Montana 59715 

d w" 597N PHONE NUMBER: 406-522-0251 
1 'I 

I 



I : 1 I 
PROJECT NAME: Milltown Dam Drill Hol6 NO. GC-C01 PAGE 2 of 2 

: I SAMPLES I Z~ " ~ ~ "I . . . " o i — — This log is part of a report prepared by Piedmont Engineenng, Inc. j— o ~^ft 
for this project and should be read with the report This summary Q. ^Q- ^ft 

| CD 9 ^ applies only at the location of the boring and at the time of the t ^ >T ^ Jft 
' O £Q ^ drilling. Subsurface conditions may differ at other locations and t Q j_ 
! 0 —1 H ttZ Q ^ may change at this location with the passage of time. The data S 13 l! w ^ 
| O O 3 P, qj presented is a simplification of actual conditions encountered. j q 2 

9 ^ ^ Q H | 
Co £ Si I i m P UJ o < CC > % REMARKS / | 
§  O  O  a i m  w  S  M A T E R I A L  D E S C R I P T I O N  §  a !  8  a  I  T E S T I N G  

~~ • 21.5-26.5': Fractures horizontal to 60 degrees spaced 0-3". 
\W\v\v> Thin fractured quartz vein at 22.5', rubble zone at 21 5'-26 5*' RQD = 0 V 

22 H 25.5-26.5'. IH 

S/ysSs/y' ^B 26.5-31.5': Fractures spaced 0-5", horizontal to near 
— • vertical quartz vein at 29.5'. 26.5-31.5'; RQD = 15 • 

27— • The 26.5'-31.5'interval is jlj 
x/XXfxZ — • intensely to moderately ™ 

_?oZ • fractured and averages 
— • closely fractured. m 

—29— H Core 90 ft 

^ — ĵ B 31.5-35.5': Fractures mostly horizontal with some vertical 
XX/X\x/y ~ y H fractures. Spacing of fractures 0-9". ^ 

isX<§sN&~32- I 31.5-35.5'; RQD = 41 I 

— I ̂ore ^ ^ ft 

Total Depth 35.5'. ft 
— 3 6 —  m  

I I 
—38— 

1 _39= ft 
0 ' i 

& -40= _ i 

1 ^ | 
1 -41- ft 
0 — • I 
UJ 
Q- —  ̂

2 ~42Z ft 

S 1 ft 
§ -43-
z — 
1 - wi 
d 144- I 

^ CLIENT; Emc2 ft 

3 fry ADDRESS: 205 Haggerty Lane, Suite 120 

1 ^jPlEDMONT ENGINEERING, Inc. Bozeman, Montana 59715 ft 
J 12/5 Ar,U'. W.T lirUr.Je, 597N PHONE NUMBER: 406-522-0251 ft 
a: —— ~ oi — 

I 



I I ^777— 1 
PROJECT NAME: Milltown Dam Drill Hole NO. GC~C02 PAGE 1 of 2 

m DATE STARTED / FINISHED: 4/4/05 - 4/4/05 DRILLER: HAZ-Tech Chris Peterson 

• LOGGED BY: Ryan Norkoli DRILL TYPE: CME-850 

m GROUND SURFACE ELEVATION: 3243.4 ft HOLE DIAMETER: 5" Casing 

BOREHOLE LOCATION: 17043856.2, 918610.4 HAMMER TYPE: 140# Automatic Trip Hammer | 

IJ.A k/IPLES This log is part of a report prepared by Piedmont Engineering, Inc. f— ^ 
for this project and should be read with the report. This summary Q- 3 

O H ^ applies only at the location of foe boring and at foe time of foe t ^ s_ C5 
O ^ m ^ drilling. Subsurface conditions may differ at other locations and H Q 

(rj —1 |— CC — ^ may chan9e at this location with the passage of time. The data 2 J l W ^ ' 

Iq O it- D 111 LLJ presented is a simplification of actual conditions encountered. Ij O O Z ^ 

UJ £ ft  ̂  ̂ i JV; a < >" % REMARKS / 
§  a Q o l m w  tt. MATERIAL DESCRIPTION • a! 8 Q 2 TESTING 

— \~j ~~ Saturated, Very dark gray [10YR 3/1], SILTY GRAVEL with 
o f >°, °° — \/ Sand, GM, non-plastic, medium dense, gravels rounded to 
) ~ X 3"SS 10 subrounded to 1.5" diameter. 22 

3 q r i o  ~  
_i ! Saturated. Very dark gray [10YR 3/1 J. SAND, SP, 19 blows from wood 

f — 2 — y n non-plastic, loose to medium dense, woody and fibrous debris. Nail 
~ X 3"SS 20 organics present, fine to medium grained sand. 12 wood frags 
— / \  o r g a n i c s  p r e s e n t .  

I ; | _ 3 ~r~i Saturated. Very dark gray [10YR 3/1], SILTY SAND, SM. 
^ V „ non-plastic, loose, woody and fibrous organics present, 

A~X 3"SS 40 sands fine to medium-grained, uniform. 10 

•••:' ~ r~) Saturated. Dark gray [10YR 4/1] Very dark gray Sands present in drill 
•— 5 — V (10YR 3/1], SAND with Gravel, SP, non-plastic, loose to cuttings. 

I
_Z A 3"SS 2 very loose, grave s multi-colored, subrounded to 1" I I I 2 I I I I 
_ / \  m a x i m u m  d i a m e t e r ,  w o o d ,  n a i l s ,  a n d  o r g a n i c s  p r e s e n t  a t  

' : • _ g 4.5-6', abundant organics 6-7'. 

~Y 3nSS 80 9 « l I 1 — A Saturated, Black [10YR 2/1], SILTY SAND, SM, Many organics present 
• • -oon-plastic, loose, many organics present. (7-7.5'). 

— W Saturated. Very dark gray [10YR 3/1], SAND, SP, 
° _ y  3 " S S  8 0  non-P,ast'c. loose, fine-grained, uniform. 4 

^  — / \  S a t u r a t e d .  D a r k  g r a y  [ 1 0 Y R  4 / 1 ] ,  S I L T ,  M L ,  m e d i u m  
Mf . • 9 « -plasticity, soft. ^ 
• • Saturated, Very dark gray [10YR 3/1], SAND, SP, 
H _ non-plastic, loose, sands fine-grained, uniform. 86-4 14.55 

AAAA "10= I Shclby 100 85.7 19.-1/ cu Triaxial 

§• NPNP 93.7 18.48 

I 11Z • Saturated, Dark gray [10YR 4/1], SANDY SILT, ML, low Pocket Penetrometer @ 
Hi plasticity, loose, sands fine-grained, uniform. 11": 0.28 tsf 

—12^ • Shelby 70 

9 ZHjo1- —\l Saturated, Very dark gray [10YR 3/1], GRAVEL with Clay Blow count: 2nd interval 
0 \J „ and Sand, GP, subangular to subrounded, non-plastic, 70 blows; 3rd interval 

I
) ~ X 3"SS 0 very dense, gravels multi-colored, fractured pieces to a 1" 100 76 blows advanced spoon 
QQ (  _ X \  m a x i m u m  d i a m e t e r .  - | »  

oQ)°_7o " 3 SS 0 100 Driller states drilling in 
)0 (JNZJ.— 15— gravels with sand @14 ft. 

I5O O o* 

c fa D^-fa -
:  3 o 0 o <  —  

»§ 3"SS 70 100 
P fa 

1 §  i^Oo(-18-
o 0 f\° °o — 

s >J\̂ c ~ 
• 2 .OOo'-18: 

I 1 ,°Avy — 
• o c-20-
|  3Q O o 

I
O o f\° ° o _ |  2 1 = ]  M l  I I  —  
0 CLIENT: Emc2 

r! TfT1 ADDRESS: 205 Haggerty Lane, Suite 120 

II ̂ Piedmont Pa GINEERLSiG, Inc. Bozeman, Montana 59715 I j 
d 12I5A„W. W.T lMCr.,tc MA.UAA S97H PHONE NUMBER: 406-522-0251 
o; -0 1 

I 



I T 1 | 
PROJECT NAME: Milltown Dam Drill Hole NO. GC"C02 PAGE 2 of 2 

SAMPLES This log is part of a report prepared by Piedmont Engineering, Inc. I— *<3 
x— for this project and should be read with the report. This summary Q_ .Q-

j CD hj ^ applies only at the location of the boring and at the time of the tl ^ JB 
O CO sT drilling. Subsurface conditions may differ at other locations and H ^ Q j_ 

jn —1 p" q fZ may change at this location with the passage of time. The data ^ Ij }£! CO LLl 
q O 3 qj S presented is a simplification of actual conditions encountered. Zj q q Z ^ 

z i o i i E w k ^ ^ o  |  
rr1, < CL > O j S O ^ < en >- 2 REMARKS / B 
5 O Q QDffl w a. MATERIAL DESCRIPTION § 5L o o S TESTING 

Z Very finely laminated layers of dark grey, maroon, and light . 
grey argillite and siltite (light grey) with soft sediment Driller states bedrock I 

— „ deformation. Minor calcite fracture fill (up to 1mm . . „ B 
Z —B 3 SS 0 separation) with minor iron oxide staining. General 100 encountered @21 .  H 

B Q Q  bedding dip of  23 degrees. Pr imary f racture dips are in the Begin cor ing at  22.  
— • 10-15 degree range. Secondary, still abundant fractures 22-23': RQD = 0 

23— occur vertically and in the area of 40 degrees. Primarily M 
~ B intensely to closely fractured with some crushed intervals „ _ _ •' 
_ •; throughout 23 -28: RQD - 22 

fij 23-28': Fractures spaced 1/2 - 6" and inclined from 
_ horizontal to vertical. ^ 

— Hj 28-33': Highly fractured reduced to rubble at 29.5' and 
28— • 32-33'. Fractures horizontal to vertical and spaced 0-3". ^ 

— I 28'-33": RQD = 0 

— K 33-35.5': Highly fractured on 0-1" spacing from horizontal 
33 ~ • to vertical. ^ 

— H 33'-35.5': RQD = 0 ft 

— 35.5-38': Rubble zone 1/4 -1" fragments from 35.5-36.5'. 
35— 36.5-38' fractured on 0-1/2" spacing. ^ 

,„Z • 38-43': Fracture spacing 0-9". Rubble zone 38-39'. 
_ |H Fractures horizontal to vertical with two thin quartz veins 

— • near 42'. 38'-43': RQD = 43 ft 

_J 43Z Total Depth 43'. 

0 ! "= • 
1 LU I  
s CLIENT: Emc2 W 

3 iry ADDRESS: 205 Haggerty Lane, Suite 120 

I PIEDMONT ENGINEERING, Inc. Bozeman, Montana 59715 | 

- 1215 A„U'. W; BmitrmJe, M.nU— 69714 PHONE NUMBER: 406-522-0251 *J _ — — - —-
Q» — 

I 



- I PROJECT NAME: Milltown Dam Drill Hole NO. GC~C04 PAGE 1 of 2 

DATE STARTED / FINISHED: 3/31/05 - 3/31/05 DRILLER: HAZ-Tech Chris Peterson 

I LOGGED BY: Ryan Norkoli DRILL TYPE: CME-850 

| GROUND SURFACE ELEVATION: 3246.0 ft HOLE DIAMETER: 5" Casing 

| BOREHOLE LOCATION: 17040905.4,918565.9 [HAMMER TYPE: 140# Automatic Trip Hammer 

An (samples! ~ " " ' I " rzn ^fl — This log is part of a report prepared by Piedmont Engineering, Inc. |— o 
• ^ for this project and should be read with the report. This summary HL &-
m O yj applies only at the location of the boring and at the time of the h W ^ 

O _ m ^ drilling. Subsurface conditions may differ at other locations and Q £- ^ 
0 —' I— Qu Q ^ may change at this location with the passage of time. The data ^ LLJ — yj 
O O bb- hi UJ presented is a simplification of actual conditions encountered. j .. u 

fl UJ £ 2JEZ^ILU a < & £ 5 REMARKS / 
§ O Q Q 3 m w K MATERIAL DESCRIPTION § _J O g O TESTING 

_y j Saturated, Very dark grayish brovm [2.5Y 3/2], SAND, SP, 
\ non-plastic, loose to very loose, sand is fine to medium I — X 3"SS 100 grained. 3 

fl —A NPNP 30.98 consolidation test 
— 83.3 28.01 I 

fl _2_ = V 3-SS 100 9 

59 • • ' '  • • ~ •  - '  o  
VJ o — i j Saturated, Dark greenish gray [5GY 4/1 ] Pale olive 

0 0>°r<° V » [5Y 6/4], GRAVEL with Sand, GP, non-plastic, very dense, 
fl ~)0 Q X J). _ . ~ X 3"SS 5 color transition in this interval from the primary color to 38 
» Q ( 4 / \ Brown to the secondary color, medium to coarse grained 
fl ' Ao o° — from 7.5-9', sand fraction from 12.5-13.5'fine to medium 

® (_) — \ / grained, becomes fine to very fine silty sand with gravel 

- :-o 

1 m-i-
)OOo'  -

• b t>M —n 
f l  ^ O 0 < — 8  —\J 

0 QiV̂ 0 ~ A 3"ss 70 60 
'ot) c "A 

• 3O O o< - 9  =  -

i J-cvxj — 
Qpi < — Driller reports boulder from 

fl jO O o' 

)^°<5-12= 
mm o u ' - ' e  
fl »oo«' -\/ : 
1 «» » i 

T Q n 1 4 — -  — — —  
fl 3 jr VJ 0 _ Saturated, Yellowish brown [10YR 5/8], GRAVEL with Driller reports dense 
fl "oV^f — Sand, GP, non-plastic, very dense, fine to medium grained gravels from 14-17.5' 
fl O 15— gravels that are rounded and multi-colored. 

> ° o « '  _ Z  

• I 
f l  |  , 0 0 o <  —  

£ -17-
^ o b oM _z_ 
f l  %  ) ® O o '  — \ j  
•l m-WbY3-ssr. 

fl ° 19-

2 J^O0< Driller reports dense 
I — gravel. 

• •; ^-21-
fl 2 — 
fl a CLIENT: Emc2 

.7; YT1 ADDRESS: 205 Haggerty Lane, Suite 120 

fl I ^Piedmont Engineering, inc. Bozeman, Montana 597i5 
• _j 121S A„U. W*, lUtr.Jt, 59714 PHONE NUMBER: 406-522-0251 

* i- —I i 

I 



I T 1 | 
PROJECT NAME: Milltown Dam Drill Hoi© NO. GC"C04 PAGE 2 of 2 

This log is part of a report prepared by Piedmont Engineering, Inc. I— o 
. for this project and should be read with the report. This summary Q- ^ H 

CD S ^ applies only at the location of the boring and at the time of the H ^ s_ ^ fl 
O CD CT drilling. Subsurface conditions may differ at other locations and K; Q f_ 
—• Ql — ^ may change at this location with the passage of time. The data 2> Zj [ff CO LLl 

O ^ ^ 3 m LU presented a simplification of actual conditions encountered. Ij O I O ^ I ^ I 

:i £ f a! 5 P fl 
UJ Ir Si % 9 =! 3 m O < & £ S REMARKS / • 
5 O o O 3 m Si CC MATERIAL DESCRIPTION § ^ § g § TESTING 

— 3^ VJ °v — " Saturated. Yellowish brown [10YR 5/8], GRAVEL with 
a Qj° _°o Sand, GP, non-plastic, very dense, fine to medium grained B 
~)o 22— gravels that are rounded and multi-colored. (Continued) | 

ayyyjS/ty — Saturated, Light olive brown [2.5Y 5/6] Strong brown 
WyrZcA —23— —; [7.5YR 5/8], CLAYEY GRAVEL with Sand, GC, low m 

ly/QyGj/. ~\/ plasticity, very dense, secondary color. S 
^ 3"SS ^ ^ 

^27— Very s|OW drilling ^ 
M j ?  — W  S a t u r a t e d ,  B r o w n  [ 1 0 Y R  5 / 3 ] ,  G R A V E L  w i t h  S a n d ,  G P ,  ^ . r t " 9  

OFVO O0_28-X 3"SS 50 NON-PLASTIC, VERY DENSE. 67 WITH NO RECOVERY AND 
) ^<0 — / \ encountered fine sands. m 

jO Q °'_29Z •  
 ̂2̂ - m 

_ Saturated. Light gray with pink, SILTY SAND. SC-SM, 
^•—30— non-plastic, fine grained with lenses of fine to coarse •• 

— grained sand. H 

-31^ 

—32— FL 

-33-

-34^ | 

-35- _ 

1114 t 
• ISN I 

—38— 

„ j- f 
§ _ \7 Light to dark pink, sample consists of angular fragments of Bedrock encountered @ H 
§ \XXSN\\Y dd 1" sized quartzite gravels, very dense, tough drilling. 39'. * 

° —43— Total Depth 43'. 

I - • 

d  Z ^ z  I  
^ CLIENT: Emc2 • 

3 fj-y ADDRESS: 205 Haggerty Lane, Suite 120 

I ^WyPlEDMONT ENGINEERING, Inc. Bozeman, Montana 59715 | 

5 1215 AprW. W.r 59714 PHONE NUMBER: 406-522-0251 fl 
cE — — — — q| — — 

" 



™ I PROJECT NAME: Milltown Dam P h i l  HoIG NO. GC~C06 PAGE 1 of 3 

DATE STARTED / FINISHED: 4/3/05 - 4/3/05 DRILLER: HAZ-Tech Chris Peterson 
• LOGGED BY: Ryan Norkoli DRILL TYPE: CME-850 
| GROUND SURFACE ELEVATION: 3249.5 ft HOLE DIAMETER: 5" Casing 

BOREHOLE LOCATION: 17043754,4,918647.3 HAMMER TYPE: 140# Automatic Trip Hammer 

H SAMPLES ~~~ .~ TT~ ~Z . " " VM — This log is part of a report prepared by Piedmont Engineenng, Inc. <3 
Sal.! ^ for this project and should be read with the report This summary Q_ G-
m CD m applies only at the location of the boring and at the time of the H ^ >_ Co* 

O ^ cQ V drilling. Subsurface conditions may differ at other locations and H ^ Q f_ | 
qtj —' h- [£ Q ^ may change at this location with the passage of time. The data ^ CO ^ ! ! 
O O it- Z) LU Ltl presented is a simplification of actual conditions encountered. Ij o O 2! ! 

| l! £ h £ q ? 
• UJ £ 0-, 9 =1 3 a < % Z FS REMARKS / 

§ O Q Q I m m a. MATERIAL DESCRIPTION ^ a 8 O i TESTING 

3"^ o' I Suspect Gravel, GP. 

I  °  G)°<Z° " i y  0  - IQ Rock clogged bit. No 
H  o  b M - ] - A  r e c o v e r y .  

'°no( _zM 
3^ O o' / Saturated, Very dark gray [10YR 3/1], GRAVEL with Sand, Probably human 

• 0 O/VZ0 — 2 — Y 3"SS 60 GP, subangular, low to medium plasticity, very dense. 86 introduced fill gravels. 
f l  L  ,t> _I lZ_ 
•j 3^ VZT<3 _ WM 2.5" BL Saturated, Dark gray [10YR 4/1], SILTY GRAVEL with 29 

• / } f W l h  —  3  •  - Sand, GM, subangular. As above gravels. /-
3 l\o° ~\ / Saturated, Dark gray [10YR4/1], GRAVEL with Sand, GP, ° Lj _ V 3"SS 25 non"Plast'c. dense to loose, intact gravels rounded to 07 

• o — 4 _ A subrounded to 1" maximum diameter, fractured gravels to 
£ iOf)0' —l\ 1.5" diameter. 

o Z Z Sand in cuttings. Driller 
) — 5 — y „ thinks this may be sandy 

M 3O Q 0' —— A 3"^3 1 7 gravels from 4.5-6'. 
I .A° 
£ sM C °] — i 1 Saturated, Very dark gray [10YR 3/1], SILTY GRAVEL with 

• C )°s \ / Sand, GM, non-plastic, loose, gravels subrounded to 
) Z _) _ 7 Z V „ subangular to 3/4" maximum diameter, sands 

_ C r~ 1 _ A 2 S S 1 5  m e d i u m - g r a i n e d ,  w o o d  d e b r i s  i n  s a m p l e r .  "  | 
™ I Saturated, Very dark gray [10YR 3/1], SAND, SP, loose to 

— \ / very loose, sands fine to medium-grained, uniform, 
„ —V medium to coarse-grained toward bottom of interval. 

1 mm 
( . Driller felt gravels while 

— \ / advancing sampler 

1  - i X  - •  8  

II rnr 12— I f  s a t u r a t e d .  V e r y  d a r k  g r a y  [ 1 0 Y R 3 / 1 ] ,  E L A S T I C  S I L T ,  M H ,  
H \ / high plasticity, very soft, 13.5-14' contains lenses of silty 

I -13= Y 2"SS 60 sand with organics. 53 35 2 ^ 

~l\ Saturated, Very dark gray [10YR 3/1], ORGANIC SANDY 

I -1^= u sn^;irnse to very loose' »**>« count fro- wood 

• :z=z=:_15zX 

§ 1 -z-z-i-16 =\/ 
I 1 :=z=z- -=X 3"ss 0 3 

l— - -17 J Q - 11 _ j 

1 s z=E=E~.zX 3'ss 0 2 

uj ~ ' 
5[ _ H Saturated, Black [10YR 2/1], ORGANIC SILTY SAND, OL, Shelby advance 1' until 

___ 2 ~ —19— H 100 low plasticity, woody debris and amorphous organics, high NPNP 6.28 refusal. Pocket 
• a- — — ~ _• plasticity clay at base. 65 37 64.53 Penetrometer: 0.27 tsf @ 
f l t  I  3 V U T  _ W  S a t u r a t e d ,  D a r k  g r a y  [ 1 0 Y R  4 / 1 ] ,  G R A V E L  w i t h  S a n d ,  G P ,  i r i f l  19.5'. 
ml Q 0 r\°^°° —20—A non-plastic, very dense, gravels subrounded to subangular uu 

1  o Z :  — =  t o  2 ' 5 "  m a x ' m u m  d i a m e t e r ,  s a n d s  m e d i u m  t o  
o Ps < _ coarse-grained. 

M ^ dVJDov_21_ 

• O _ CLIENT: Emc2 

1771 ADDRESS: 205 Haggerty Lane, Suite 120 

m | ̂6PIEDMONT XGINEERHStG, lac. Bozeman, Montana 59715 I j 
| d 1215 A„W. W.T S9714 PHONE NUMBER: 406-522-0251 
• a 

I 



PROJECT NAME: Milltown Dam Drill Hole NO. GC-C06 PAGE 2 of 3 

I SAMPLES This log is part of a report prepared by Piedmont Engineering, Inc. h- t> ~^B 
% for this project and should be read with the report This summary Q_ ^ jH 

| O r j ,  appl ies only at  the locat ion of  the bor ing and at  the t ime of  the t  ̂  B 
O -v m CT drilling. Subsurface conditions may differ at other locations and H Q (_ 

r̂) —J t— Q C may change at this location with the passage of time. The data Z] l£! go 111 

q O U-, 3 Uj S presented is a simplification of actual conditions encountered. Ij q q Z ^ , 

£ a £ 1 -1 < Q_ g a 5 2 O = 5c > £ REMARKS / • 
5 O a O o m w a MATERIAL DESCRIPTION § 5^ 8 a i TESTING 

j^TJo1 H Saturated, Dark gray [10YR 4/1], GRAVEL with Sand, GP, 
0 Q0 non-plastic, very dense, gravels subrounded to subangular Advanced casinq to 24' B 
) f,N_) 00— to 2.5" maximum diameter, sands medium to y H 
cr\y~. Ci 22~ coarse-grained. (Continued) H jYJ o 

1^0°-23= -

3OOo< — |  
°f\°n°° i  —ox ™ 
r ^ t B T  _ i  y  S a t u r a t e d ,  D a r k  g r a y  [ 1 0 Y R  4 / 1 ]  P a l e  b r o w n  [ 1 0 Y R  6 / 3 ] ,  
• k* -*« y GRAVEL with Sand, GW, non-plastic, very dense, gravels 
1 — X 3"SS 70 as above but to 1" diameter, assorted minor gravels of NPNP64 j| 

" —25— A varying color mixed with fines and grey argillite cuttings H 
™ • _J toward to bottom of this interval, most gravels well H 

• — rounded. 
—26— Advance casing to 29'. 

••••' — B •*•^•-27- B 

-28= | 
—29— ^7 3"SS 100 Light to dark grey argillite. Bedding dips @ 35 degrees. 100 Start coring at 29'. No ™ 

•^AXSNNXX — Primary fractures in this interval are abundant @ 60 recovery 29-30.5'. 
yy/yyV/, on— B^ n degrees and vertical. Fractures with a 20-25 degree dip 

~ _ • are very abundant. Fracture separation is variable from <1 M 
H mm, and occur up to 1". Moderately weathered throughout. H 

-31- I 30.5-35.5': RQD = 15 
— H Most of core is crushed 

B between the three fracture H 
vWyvx — B trends. B 

X/y^X// B 35.5-38.5': Fractures horizontal to near vertical, highly 'Hi 
\SZ>XNXV> — H weathered zones of gray clay on some fractures - 1/8" 

yyfiz/y, ~36— • wide. 35.5'-38.5': RQD = 0 

£ iOyYXvy —39— Bi 38.5-40.5': Fractures horizontal to 45 degrees spaced 0-3". 2g 5^0 5'' RQD = 0 B 

E yyyiiyy/ 40.5-42': Fractures horizontal to vertical spaced 0-2.5". H 
o vy/vvvZ ,. — H Weathered to clay at 42.5'. •: 
| - • 40.5'-42: RQD = 0 H 

2 VV\\WV —42— 42-44': Fractured into rubble.. H 

| ~ I  42'-44': RQD = 0 J |  

s CLIENT. Emc2 ™ 
S TT~I ADDRESS: 205 Haggerty Lane, Suite 120 
§ ^WJPIEDMONT Engineering, inc. Bozeman, Montana 59715 S 
5 l2l&Ajpvle'a W»r Bcig**Jet M*>aUm* 59714 PHONE NUMBER: 406-522-0251 m 
e — - • ~^z^zzzh_j 
QI — —— — 

I 



P PROJECT NAME: Milltown Dam Dllll Hole NO. GC"C06 PAGE 3 of 3 

SAMPLES ~~ m 
— — This log is part of a report prepared by Piedmont Engineering, Inc. y— ^ 

H| p. "£• for this project and should be read with the report. This summary CL Q. 
B> O [jj applies only at the location of the boring and at the time of the K <*> qr 
fl) O ^ Q3 7^ drilling. Subsurface conditions may differ at other locations and h 5 Q l! 

CD I— — tti maY change at this location with the passage of time. The data ^ — Lit — qj 
O -iz 3 ill UJ presented is a simplification of actual conditions encountered. -4 ai 

p =! I £ 5! s 0^ 

I  i l i £  UJEZ^IUJ ~~ a < £ £ PS REMARKS / 
• Q O => m w a: MATERIAL DESCRIPTION Zi CL § O 2 TESTING 

voooooo — Hj g5 44-45.5': Quartzite vein 1" thick at 70 degrees to 44'-45.5': RQD = 0 
p vvxvvy —45— horizontal. 

I 45.5'-49: RQD = 26 

• • • 95 

fl 1/4" wide quartz vein at 48.5' angled at 45 degrees. 

I I 
— Total Depth 49'. 

| _50Z 

_ 51Z 

| ̂ 
—53— 

P -54= 

|M —55— 

—56— 

I z 
-58- | 

• -59^ 

| "I 
• —61 — 

LO 
p s -62- ! 

P i — 
5 —63— 
q — ! 

m z ~z 
I I -64-
• Q — 
P i — 

S -65- j 

• 1 ~= 
P ° -66-
^ z — 

$ — 
o _ 

• d -67-
• s ——— ——— ! 
p o ^ CLIENT: Emc2 

w a jC**. T, ADDRESS: 205 Haggerty Lane, Suite 120 

p X ili\ GINEERIA G, Inc. Bozeman, Montana 59715 
• —I 1215 Apple m W4/ RvlgrMJc, Afonijtnm 59711 
• =! _ PHONE NUMBER: 406-522-0251 
^p qi—^^^^ îiî iî iiizzzzzizzzzzizzizzz^zzzizzzz_zizzzzizzizzizzî îiiii ~~~~ 

I 



, T 1 I 
I PROJECT NAME: Milltown Dam Drill Hole NO. GC~C07 PAGE 1 of 4 

DATE STARTED / FINISHED: 7/15/05 - 7/16/05 DRILLER: HAZ-Tech Chris Peterson _ 
LOGGED BY: Jeff Riedel and Dan McCaffery DRILL TYPE: CME-850 | 
GROUND SURFACE ELEVATION: 3239.3 ft HOLE DIAMETER: 5'Casing 
BOREHOLE LOCATION: 17043872.8,918723.9 HAMMER TYPE: 140# Automatic Trip Hammer 

SAMPLES ThiS log is part of a report prepared by Piedmont Engineering, Inc. f— *o B 
-—v for this project and should be read with the report. This summary CL n.  ̂ 0 

0 Q  ̂ applies only at the location of the boring and at the time of the t s-
q m sT drilling. Subsurface conditions may differ at other locations and K Q 2— 

CL Q  ̂ may change at this location with the passage of time. The data 2E 13 £! CO LU 
q O 3 i~i ui presented is a simplification of actual conditions encountered. Hi Q Q Z  ̂
M h- _j > n Z LU ^ P fl 
: J £ E w c / )  q ! 5  §  £  a :  o  £  •  
= 1  <  I  > Q j  ^  O  2  <  tL >- ^ REMARKS / 
5 O O O O m w a. MATERIAL DESCRIPTION § a 8 Q S TESTING 

No recovery, casing sank to 2.5'. Driller noted son sand. M 

Shelby 0 
Ground water encountered 
while drilling. ^ • 

. :. •: | ~i Driller lowered casing to • 
, j Saturated. Brown [10YR 4/3], SAND, SP. non-plastic, 2.5'to prepare to drive 

— 3 _ Y loose. Fine to medium grained sand. splitspoon. 
A Driller can only push 18" a| 

— f\ __ because of rod location. B 
— ^ Z JH Saturated, Very dark gray [2 5Y 3/1], SAND. SP, 

non-plastic, black organic vertical parting covers 3/4 of Organics with size ranging 
' — 5 — I Shelbv 71 bottom of shelby' from 1-3cm in length and 

— H ' width and 1mm in 
— • thickness S 

/ •••• — ® Z 7~i Saturated. Brown [10YR4/3], SAND, SP. non-plastic, Organics present with size 
\/ medium dense. Fine to medium grained sand. ranging from 1-3 cm in 

— Y 2" SS 39 19 length and width and 1 mm _ 
~ T ~ A in thickness I 

r — — Saturated. Brown [7.5YR 5/2|, GRAVEL with Silt and Shelby was pushed and B 
.fcOj. 8 \ Sand, GW-GM, angular to subrounded, non-plastic, very was bent. Driller feels 
• — Y 2" SS 56 dense. 190 Shelby did not advance. 

"  ~ / \  W e n t  t o  S S  f |  
r 9 I T  S a t u r a t e d ,  G r a y  [ 1 0 Y R  6 / 1 ] ,  G R A V E L  w i t h  S i l t ,  G W - G M ,  S t a r t e d  a t  7 . 5 ' .  •  

\ / subangular to subrounded, very dense, small chunk of ™ 
V 2» SS 38 9reenish clay within bag sample. 90 

'.jfl;. -A I 
11 Wet, Dark yellowish brown [10YR 4/4], SAND, SP, Advanced 5 

non-plastic, very dense, a few woody organics present. 

UN I 
-13-

' A ' -14= ff 

— - @14.5-16' • 
. . _<c_ V Driller noted could be on 

' — A bedrock. Cuttings similar 
~ mineralogy to gravels H 

a A O o''~16:? 2" SS 60 Wet. Light brownish gray [10YR 6/2], GRAVEL with Sand. 100 recovered in SS @ 7.5-11 . g 
£ of\° °o GP, angular, non-plastic, very dense. ... 
T °U _ Matenal was plugged in 
£ o b —17Z nose of SS. May be reason 

j ^ O o  f o r  h i g h  b l o w  c o u n t s .  B  
£ 0^° •« _ 1 
1  b c A - ^ : — A d v a n c e d  5 ' p a s t  1 6 ' t o  ™  
2 JO Q Q1 — 21'. Driller noted tricone 
^  O r \ o  o0 _1QZ advanced gradually m 
£ )J DOc Yz implying bedrock. B 

I  .OOo( •  
° °0>°<A°-20= 

j 5 b cA-4: — • 
5 iQn"'-21- | | H i l l  I  
^ CLIENT: Emc2 * 

c _ ADDRESS: 205 Haggerty Lane, Suite 120 

I fr*?Piedmont foNGINEERING, Inc. Bozeman, Montana 59715 I 
5 MJ5A„L-. W.r S9714 PHONE NUMBER: 406-522-0251 B 
—I — 
a. ~~ 

I 



™ PROJECT NAME: Milltown Dam Dllll Hole NO. GC~C07 PAGE 2 of 4 

I SAMPLES I " ~ — 
__ — — This log is part of a report prepared by Piedmont Engineering, Inc. I— 
IK _ for this project and should be read with the report This summary Q_ ^Q. 
H| CD UJ aPPl,es only at the location of the boring and at the time of the tz  ̂ >T 

O CQ y drilling. Subsurface conditions may differ at other locations and K ]> Q 
0 —1 I— ££ Q may change at this location with the passage of time. The data  ̂  ̂ C/5 LU 
O S2 Z) MI HI presented is a simplification of actual conditions encountered. • o O Z 

a - i = t o ^ 
I  U J C  u i  I  §  3  I  UJ O < £ £ F5 REMARKS/ 
9 § O Q Q § m w £ MATERIAL DESCRIPTION § _J O g O TESTING 

I
-V 2" SS Core, 21-22.5'; Argillite, foliated, dark maroon, phylitic IQQ OrT77T6705 ^ a texture, fracture surfaces contain secondary minerals, Start coring 21 '-22.5'; 

22~ • probably illite, very discontinuous, particle size from 1/16" RQD = 0 

— Core, 22.5'-25.5'; Argillite, very discontinuous. 
23— ^B Discontinuities primarily parallel with foliation (horizontal). Core 22.5-25.5'; RQD = 0 

K One vertical discontinuity observed between 24.5' and 25'. 
— 'H| Fill of secondary minerals, probably illite (both horizontal & 

24— vertical). 

_ B Core, 25.5'-27.5'; Argillite, very discontinuous, — of core 
25— ^B length appears granular, 1/2-3/4" angular particle size. 

— |H, Dark maroon to olive gray. Filled discontinuities observed 
"3 • in competent 2 1/2" piece, filled discontinuities-7 per 2 Core 25.5'-26.5'; RQD = 0 

26— IH 1/2" (density), primarily parallel with foliation, 10 degrees 
— B^ from horizontal. 

->7 — I Core' 27.5'-32.5'; Argillite, very discontinuous, dark 
— B maroon to dark gray. Filled discontinuities observed at Driller notes most of B 30.5' and 31', probably calcite. No dominant discontinuity discontinuities pre-existing 
— • orientation. in bedrock. 

28Z • Core 27.5'-32.5'; RQD = 0 

• Core, 32.5'-37.5'; Argillite, very to highly discontinuous, 
31 — H dark maroon to greenish gray, filled competent 

— • discontinuities at 34.5', 35.5', and 36', oriented - 15 
_ H degrees from horizontal.Primary discontinuities - 10-20 

32— H degrees from horizontal. Approx. 6" of run contains highly 
— ^B angular granular particles, some discontinuity contain 

!• secondary minerals, probably illite. Core 32 5'-37 5'" RQD = 

|H Core, 37.5'-42.5'; Argillite, very to highly discontinuous, 
— H greenish gray to maroon color, competent discontinuities 

35— • filled at 38-39'. Primary discontinuties orientation at 10-20 
B from horizontal. Fill discontinuity at 41.5' oriented at - 65 

— Bj degrees from horizontal filled probably with calcite or 
36— quartz. Approximately 4" of run contains granular highly 

— ^B angular particles at 41'. 

37— Core, 42.5'-47.5'; Argillite, very to highly discontinuous, 
M greenish gray. Primary discontinuities oriented - 10-30 

~Z • degrees from horizontal, highly discontinuous at 44.5' - 4" Core 37 5'-42 5'- RQD = 
33— B thick zone, particles - 1/8-1/4" in size, highly angular, 28 ' — B some discontinuities filled with secondary minerals, 

B probably illite. 

I Core 42.5'-47.5"; RQD = 

B o CLIENT: Emc2 

^ Y71 „ ADDRESS: 205 Haggerty Lane, Suite 120 

- I P̂IEDMONT ENGINEERING, inc. a™™. S97,5 

I 5 »/«-« »•-,«** He.-PHONE NUMBER: 406-522-0251 
,BB & — 

Ql 
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PROJECT NAME: Milltown Dam Drill Hole NO. GC-C07 PAGE 3 of 4 

I SAMPLES This log is part of a report prepared by Piedmont Engineering, Inc. -fl| 
. for this project and should be read with the report This summary CL ^B 

CO m applies only at the location of the boring and at the time of the In  ̂ •>_  ̂
O . m sT drilling. Subsurface conditions may differ at other locations and H  ̂ Q j_  ̂
—J P ££ Q  ̂ may change at this location with the passage of time. The data R J h w 51 I 

q O 3 LLJ tli presented is a simplification of actual conditions encountered. Hi q q Z  ̂

^ O J; 
iTl 3 a- ^ Q -J i O 3 < % > £ REMARKS / • 
5 O a a § m w a MATERIAL DESCRIPTION § a! 8 a § TESTING W 

1
47— Core, 47.5'-52.5'; Argillite highly to very discontinuous. ™ • Greenish gray to maroon. Primary discontinuity orientation 

_ B - 15-45 degrees from horizontal. Approx. 6" of run Core 47.5-52.5'; RQD = 
4g— B contains very discontinuous material which is highly 15 B 

— B angular, granular particles with size between fine to 1/2". B 
~ Bj Low percent of discontinuities contain secondary minerals, 

B probably illite. 

— B^ Core, 52.5'-57.5'; Argillite, highly discontinuous. Greenish 
51 ~ gray to dark maroon, primary discontinuities orientation 

B approx. 20-40 degrees, very discontinuous at 52.5-53.0', B 
— B very discontinuous material is highly angular granular B 

52— B particles with size ranging from fines to 1/4" diameter. IB 
— • Core 52.5'-57.5'; RQD = 8 

~ B Core, 57.5'-62.5'; Argillite, highly discontinuous, gray to _ 
r. B dark maroon, primary discontinuities 20-40 degrees to B 

B horizontal. Very discontinuous from 60.5-60.75'. Very B 
B discontinuous material is highly angular, granular particles B 

— B with size range 1/8"-3/4", surfaces of very discontinuous 
5° B particles contain secondary minerals, probably illite. Other 

B discontinuities also secondary minerals are also observed. 

— • Core 57.5'-62.5'; RQD = 

B Core, 62.5'-67.5'; Argillite, discontinuous to highly 'B 
_ B discontinuous, greenish. Primary discontinuities oriented - B' 

5g— B 5-45 degrees from horizontal. Discontinuities mainly 
— B observed to be parallel with depositional bedding. 

—~ B Discontinuities are observed to have secondary minerals 
gQ B on surface. fl| 

— I Core 62.5'-67.5'; RQD = 

s CLIENT: Emc2 ____ * 

3 ^ ADDRESS: 205 Haggerty Lane, Suite 120 

| ̂̂PIEDMONT ENGINEERING, Inc. Bozeman, Montana 59715 ~ H j 

* ms Ap,U'. W*, BrlfJ*. 59714 PHONE NUMBER: 406-522-0251 B _ — " ' ~~ 
Q| — — 
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PROJECT NAME: Milltown Dam Drill Hole NO. GC"C07 PAGE 4 of 4 

SAMPLES . , . . . R-Y- . I R- • -I ' 
M| — — This log is part of a report prepared by Piedmont Engineering, Inc. I— <3 
jH -—- for this project and should be read with the report. This summary CL O.  ̂ j 

C5 S  ̂ applies only at the location of the boring and at the time of the H W  ̂
Bi O CD CT Subsurface conditions may differ at other locations and H Q j__ 

0 -J 01 — tti may change at this location with the passage of time. The data 5 li {^ (/) LLl I 
O S2 p m UJ ed is a simp! fication of actual cond tions encountered. I IO I O I  ̂ I  ̂I ' ! 

• 1 Z jE a! 5 § £ S S g 

B  § 0  S  o i m  1  I  MATERIAL DESCRIPTION 8 Q  i  TESTING'  

mm. — I Core, 67.5'-72.5'; Argillite, discontinuous to highly Core 67 5-72 5'' RQD = 
B yyvyyVA poZ H discontinuous, greenish to dark maroon. Primary .q '• 
• \K //5\V<A H discontinuities oriented from 15-30 degrees. Competent 

vV?^Cv!? fracture filled with white mineral, probably quartz. 

I —73— Total Depth = 72.5'. 

_74Z 

| ~75Z 

I P • —77 ~ 

I 1 
—79— 

I ~80Z 

_81z 

| -32= 

| -83= 

-84= 

B | "85Z 

S -86= 

I  ^ ~= I 1 "87= 
UJ 

_ 2 -88= 

I s -
™ Q -89-

z — 

• § 
V I _ I CLIENT: Emc2 

° gr-q ADDRESS: 205 Haggerty Lane, Suite 120 

K o ^̂ JrlEDfilONT Jl£MGINKER1NG, Inc. Bozeman, Montana 59715 
• J ms Ap,U-. W., Bohr.59714 PHONE NUMBER: 406-522-0251 

tr -J 
Ql 



I ! | 
PROJECT NAME: Milltown Dam Df jH HolS NO. GC~CQ8 PAGE 1 of 2 

DATE STARTED / FINISHED: 7/14/05 - 7/15/05 DRILLER: HAZ-Tech Chris Peterson _ 

LOGGED BY: Jeff Riedel and Dan McCaffery DRILL TYPE: CME-850 B 
GROUND SURFACE ELEVATION: 3237.8 ft HOLE DIAMETER: 5" Casing "• 

BOREHOLE LOCATION: 17044203.8, 919428.2 HAMMER TYPE: 140# Automatic Trip Hammer 

SAMPLES This log is part of a report prepared by Piedmont Engineering, Inc. |— *o H| 
for this project and should be read with the report This summary CL ,0. ^ H 

(j) IM ^ applies only at the location of the boring and at the time of the t W >_ ^ 
O ^ en ^ drilling. Subsurface conditions may differ at other locations and H Q f_ 
—1 h- Q fZ may change at this location with the passage of time. The data IE !• c/5 LLI 

q O 3 m LJJ presented is a simplification of actual conditions encountered. q (3 Z CL fl 

l l a i  f L u c o  ^ ^  ^  Q  £  I  
- J  <  a . g g = i s  O  :  2  <  £  >  ^  R E M A R K S  /  
5  g  o a l m w  a  M A T E R I A L  D E S C R I P T I O N  ^  a !  8 Q S TESTING 

Saturated, Dark gray [2.5Y 4/1], SAND, SP, loose, medium 
grained with trace organics. H 

Shelby 90 " 

Y//A K  ̂ Moist, Dark grayish brown (10Y 4/2], SAND with Clay. Pocket penetrometer with I 
/y/ \/ SP-SC, loose, medium to fine grained sand with small adaptor @ 2'= 2.3 tsf H 
V//n Z A 3" SS 25 fibrous organics. 4 

_ 
_ •• Moist. Very dark gray [2.5Y 3/1], SAND. SP. loose, • 

— 4 — H: medium grained with trace organics, thin layer of clay with H 
— Hi _, sand (med-high plasticity) at about 5.3". VI 

— Shelby 100 

5- I m 
— n Pocket penetrometer with • 

' — fi -\/ adaptor @ 5.5'= 2.5 tsf | 
_ V 3" SS 0 Loose, no recovery 8 

I§§_^A '/VYY// \ / Moist, Very dark grayish brown [10YR 3/2], CLAYEY H 
\l SAND, SC, low plasticity, medium dense. H 

~ 2"ss 30 16 

•• Saturated, Very dark gray [2.5Y 3/1], SAND, SP, medium 
. — 9 — H dense, medium to fine grained with trace organics. jBi 

—^ I Shelby 100 P 
IHri°z | 

Y//, — i / Saturated, Dark gray [2.5Y 4/1], SAND with Clay, SP-SC, Start drilling on 7/15/05 at • 
/// — 11—\ / non-plastic, very dense, very fine to fine grained sand, 10.5'. H 
Vyy, — \ 2" SS 50 small, planar organics present with one large piece of _ 100 High blow counts from ™ 

Cj o ~ / \  >°°d- .  r wood debris-material may 
of \°  °o—12- Saturated, Dark gray [2.5Y 4/1] ,  GRAVEL with Sand, GP, have slouqhed into hole.  _  
)  — ' ' —  \ j  n o n - p l a s t i c ,  v e r y  d e n s e ,  m e d i u m  g r a i n e d ,  w o o d  d e b r i s  J H  
° c V present at top of interval, broken maroon rocks at bottom . , •> 
,00o< -  X 2 SS 11 of interval .  85 Dnves through wood and |  
0f\o o 0 1 _ / \  rock mater ia l  s loughed into 
) . hole from above so not 
Pn saved. M 
3Xo »° — Advanced 13.5-15.5'. • 
° (_> —— Driller noted gravel while H 

advancing. 
• O p o 1  -

— i i Saturated, Dark reddish brown [5YR 3/2], GRAVEL with • 
g • fc* •« — •] 6— t j Sand, GW, subangular to subrounded, non-plastic, very H 
7= • — V „„ „„ dense. H ? • k • — Y 2 SS 33 48 w 

§ ;1V17̂  p 
h l# ~Z— Advanced 17.5-20.5' .  •  
0 B »  i—is— — —- Dri l ler  noted gravels whi le I  
§ l0_ I Saturated, Dark reddish brown [5YR 3/2] ,  SAND, SP, no to advancinq 
UJ \ / low plasticity, very dense. 

1 11H A I 
° : - 20-- — 

1 )^L3o- —Y 2" SS 50 56 u  
~ r\o 21— 

d — —————— ————— •  
2 CLIENT: Emc2 • 

S u—* „ ADDRESS: 205 Haggerty Lane, Suite 120 

I yyyPlEDMONT ENGINEERING, Inc. Bozeman, Montana 59715 | 
5 l21SA„U-.WvB*lt~J«,M..u~ S9714 PHONE NUMBER: 406-522-0251 P 
ol — — 
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PROJECT NAME: Milltown Dam Drill Hole NO. GC~C08 PAGE 2 of 2 

MB SAMPLES -^s -s part a preparecj by Piedmont Engineering, Inc. H- *0 

^B X-* for this project and should be read with the report This summary 0- Q ^ 

^B £•) m applies only at the location of the boring and at the time of the hi ^ 

™ O m ^ drilling. Subsurface conditions may differ at other locations and tl ]> Q f— 

,n —I (£ Q fZ may change at this location with the passage of time. The data ^ Ij [ff CO LLI 

q O LL^ 3 m u] presented is a simplification of actual conditions encountered. (J O 21 ^ ' 

|  l l £  I E l u g o  ^ q  R  f e  ^  ^  w  

•  H  3  £ L > o = i ^ o  3  <  c r  > -  %  R E M A R K S  /  

^ O O § m w £ MATERIAL DESCRIPTION ^ a! 8 O M TESTING 

— n Saturated, Grayish brown [10YR 5/2], GRAVEL, GP, ! 

mm o Q °̂ V 2" SS 50 sut>r°unded, low plasticity, very dense. (Continued) 55 

• )OOM:-22=A 
• ,on0' 0 , 

Saturated, Dark reddish gray [5YR 4/2] Reddish brown Advanced 22.5-25.5. 
—23— [5YR 4/3] to 23', SAND with Gravel, SP, very dense, fine Driller noted boulders up to 

— grained sand to 23', then coarse grained sand. 1' diameter while 

B ~Z advancing. 
m -24 -

I lltr2!!-
9 j'C t _ T -1 , Saturated, Pinkish gray [5YR 6/2], GRAVEL with Silt and 

0 0 0 —26— \ / Sand, GP-GM, angular to subrounded, no to low plasticity, 

—I 2" SS 33 dense to very dense. 36 

B 5^ C »' 07 A 
| .°0>cc> ~ ' \  

o O r: Advanced 27.5-30.5'. 
30(~ ,<—28— Driller noted boulders 

^ o f \* _c o  _Z while advancing. 

• l c(4 29-
• 3or, ,<-29= 

°C>cc°°  - :  I .  ;  ;  |  .  
a 'o CJ-c-30= 

W  ° CVr- 0 - 3i- ^  2 " S S  0  1 0 0  Advance 30.75-32.75'. 
fc C -c — Driller noted 
-,0 ,< ~ boulders/cobbles. 

;tt o fY c 0 —32— Probably not bedrock. 

I >AV4 ~ 

3<RC=,!<- 33-X 2"SS 0 100 

• — TOTAL DEPTH = 33.6'. 
I _34= 

—35— 

B -36= 

| I 
—38— 

B § -39= 

£ -40= 

I  s -
I  1 

UJ 
A. — 

H 2 -42-

I  3  - =  
B g —43— 

Z — 
- o ~= 

B 5 zblz 
V ^ CLIENT: Emc2 

3 ,7-n ADDRESS: 205 Haggerty Lane, Suite 120 

B 0 ^fyl lEDMONT J&NGINEERING, Inc. Bozeman, Montana 59715 

• _ 12 la AprU '• W.r 5')7N PHONE NUMBER: 406-522-0251 
(T Ql 

I 



, 1 I 
PROJECT NAME: Milltown Dam Phil Hole NO. GC~C09 PAGE 1 of 3 

DATE STARTED / FINISHED: 7/16/05 - 7/17/05 DRILLER: HAZ-Tech Chris Peterson a| 

LOGGED BY: JeffRiedel DRILL TYPE: CME-850 • 
GROUND SURFACE ELEVATION: 3238.4 ft HOLE DIAMETER: 5" Casing — 

BOREHOLE LOCATION: 17043832,918671 HAMMER TYPE: 140# Automatic Trip Hammer ~ 

SA WPLES This log is part of a report prepared by Piedmont Engineering, Inc. ^ 
j ; for this project and should be read with the report This summary CL Bp 
[ 0 m applies only at the location of the boring and at the time of the tl ^ 

O  ,  . C D  s T  f i l i n g .  S u b s u r f a c e  c o n d i t i o n s  m a y  d i f f e r  a t  o t h e r  l o c a t i o n s  a n d  h  ^  Q  f  S L -
| rn —1 CXl Q C£ may change at this location with the passage of time. The data S Z] If! CO Ltl 

q O it- D J presented is a simplification of actual conditions encountered. Ij O O Z 

! fl 
UJ £ Si 5 ft § < £ > £ REMARKS / 
5 O o O § m w a MATERIAL DESCRIPTION § a! 8 a i TESTING 

• — H No recovery. No evidence ot material B 
— H on pulled shelby tube. H 

- 1 ^ 11/ Shelby 0 

~ 2 Z ij Saturated, Brown [7.5YR 4/3), SAND. SP, subangular, Drillers lowered casing to • 
— J very loose, cutting from 0-5'. Medium to fine grain sand. obtain SS. Casing sank to B 

— J Suspended solids in flushed water during reaming, depth below sediment 
-_3Z M organics plentiful. surface of 5' 

— j I so no SS was taken at this • 
— 4 — II depth. Cuttings were H 

— I collected during reaming B 
_ I out of casing. 

I l l  ~ 5 — W _ Saturated, Very dark gray |10YR 3/11. SILT. ML, low to Water encountered at 2' ^ 
Y 2" SS 100 medium plasticity, soft. 0 while drilling. • 

T 1 T T _ 6 - ~ B  Saturated, Dark gray [2.5Y 4/1], ELASTIC SILT, MH, high 
Bj plasticity, very soft. 

~ 7 Z H Shelby 100 Saturated, Dark gray [2.5Y4/1], SAND, SP, non-plastic, • 
loose, medium to fine grained. S 

« Hi 
i i Loose, no evidence of material in tube. 

~=Y 3"SS 0 6 M 

A  I  
; 7 _i i Saturated, Brown [10YR 4/3], SAND with Silt, SP-SM, 

—10— \/ medium dense, medium to fine grained sand with plentiful 
— Y 2" SS 83 black organics. 24 

~ I ; " Saturated, Dark gray [2.5Y 4/1], SAND with Silt, SP-SM, Attempted Shelby at 11B 
— \/ very dense. Failed. Shelby came out 

A 2"SS 53 Saturated, Dark grayish brown [10YR 4/2], GRAVEL with 100 bent and empty. 
» ^ *  * »  — / \  S a n d ,  G W ,  n o n - p l a s t i c ,  v e r y  d e n s e .  f l |  

"I- P 
^ ^7 Saturated, Dark grayish brown [10YR 4/2], GRAVEL with inn 

• /\ 3 SS 56 sand, GW, subangular to rounded, non-plastic, very 100 Drive count of 75/3" 

—14— Greenish gray [5GY 6/1], Core, 15'-20'; Argillite, highly bedrock''̂ 6 S 
\\X$SS\>< discontinuous. Primary discontinuities oriented about II ° ' jH 

— horizontal to 40 degrees. Tncone from 14-15. 
—15_ W Attempting to core @ 15'. 

| ^^^-16- I Core 15'-20'; RQD = 34 gf 

i — I ̂ore B 

= CLIENT: Emc2 

S im ADDRESS: 205 Haggerty Lane, Suite 120 

I ^Piedmont J&NGINEERING, IllC. Bozeman, Montana 59715 I 
* His A„W. W., BvlfJ*. M.mU~ S9714 PHONE NUMBER: 406-522-0251 B 
E Ql — —— 
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• : 
PROJECT NAME: MILLTOWN DAM Drill Hoi© NO. GC-C09 PAGE 2 OF 3 ! 

— — This log is part of a report prepared by Piedmont Engineering, Inc. j_ j 
• .—. for this project and should be read with the report. This summary CL Q; 
91 (J) m applies only at the location of the boring and at the time of the t  ̂ s» 

O  ̂ q} Zf drilling. Subsurface conditions may differ at other locations and Q j_ 
0 — 1  f —  C t  —  ^  m a y  c h a n g e  a t  t h i s  l o c a t i o n  w i t h  t h e  p a s s a g e  o f  t i m e .  T h e  d a t a  ^ Zi CO U-l 
q O H) qj uj presented is a simplification of actual conditions encountered. Zi q Q 21  ̂ 1 

B l l a l H w k ^ c L O  E j  £  K  Q  £  
• rri £ ft % 9 =! 5 H n < £ >• ^ REMARKS / 
9 5 O o a § m w £ MATERIAL DESCRIPTION § a 8 Q 3 TESTING 

~ jH Core, 20'-25'; Argillite, discontinuous primary orientation 
— HI range from horizontal to 60 degrees to horizontal. Primary Core 20-25'" RQD = 63 

— H" fracture contained observable secondary minerals, 
22 — H| probably illite. 

23— I Core 95 

— Core, 25'-30'; 
• Description, 25-28.5'; Argillite, greenish gray, primary 

25— ^B discontinuities oriented at-0-60 degrees from horizontal. pnro 91' 9R i'- Rriin - 11 
— ^B Highly discontinuous zone from 27.5-28.5'. Particles -40.D, r\U 

|H; highly angular with diameter -3/8". 

2 j~ I Core 83 

28— H Description, 28.5'-30'; Argillite, highly discontinuous, 
H primary discontinuity orientations -5-30 degrees. Very _ _ 

— H discontinuous from 29.5'-30'. Particles angular with Core 28.5 -JU, KUD - U 
29— ^B Core diameter = 3/8". 

30— ^B Core, 30'-35'; Argillite, very to highly discontinuous Core 30-35'" RQD = 7 
H: greenish gray to maroon. Discontinuity orientation highly 

_ H variable. Observed yellowish secondary materials in 
31 — H primary discontinuities (probably illite). 

— • Core 100 

— H Core, 35'-40'; Argillite, discontinuous, primary discontinuity 
35— H orientation either -0 or -25 degrees from horizontal. Core 35'-40'" RQD = 39 

~ H Material is highly discontinuous from 35'-35.5'. Particles 
_ H highly angular. At 37.5' core shows zone of gauge-like 

36— H material. Core is greenish gray to maroon from 39'-40'. 

— • Core 100 

^B Core, 40'-43.5'; Argillite, very to highly discontinuous. 
— H Greenish gray to maroon. Very discontinuous areas 

40— •: contain angular granular particles -3/8" (coarse sand). Core 40'-43.5'; RQD = 0 

^— • Core 100 

— H Core, 43.5'-45'; Argilite, greenish gray to maroon. 

43Z I Core 43.5'-45';RQD = 0 

• g _ CLIENT: Emc2 

° ADDRESS: 205 Haggerty Lane, Suite 120 

m 1 ^PIEDMONT SfGINEERING, Inc. Bozeman, Montana 59715 I j 
H J 1215 A„lc-.w.r 59714 PHONE NUMBER: 406-522-0251 

Q. 
ol 



I • 1 I 
PROJECT NAME: Milltown Dam Drill Hole NO. GC"C09 PAGE 3 of 3 

SAMPLES . . . _ . CT- MM 
— — This log is part of a report prepared by Piedmont Engineering, Inc. I— <5 -M 

.—*» for this project and should be read with the report. This summary Q_ ^ i H 
0 m applies only at the location of the boring and at the time of the h W ^ 
O ^ CQ drilling. Subsurface conditions may differ at other locations and h ^ Q h 

U —1 |— ££ Q ^ may change at this location with the passage of time. The data UJ — qj 
; o  ^2 3  i i j  i l l  presented is a simpl i f icat ion of  actual  condi t ions encountered. I j  r 5 q  2 

I 
UJ k & I i =J i UJ a < £ £ 5 REMARKS / • 
5  O  Q o l m w  a .  M A T E R I A L  D E S C R I P T I O N  §  C L  8  Q  S  T E S T I N G  *  

I
45~ H Core, 45-50'; Argillite, greenish gray to maroon. Primary Core 45'-50'; RQD = 18 S |H discontinuity orientation variable. Observable secondary 
^— IH minerals are yellowish. 

— • Core 95 

Core, 50'-55'; Argillite, greenish gray to maroon (very Core 50-55'; RQD = 28 I 
H! little). Primary discontinuity orientation variable. 

— H Observable secondary minerals in discontinuities. At 
51 ~ H 54.5', zone of angular granular particles with size from _ 

H coarse sand to 3/8". At 50'-50.5', zone of angular granular Hj 
' H material with size from 1/4"-3/4" diameter. H 

— • Core 100 

515Z H Core, 55'-60'; Argillite, greenish gray to maroon. Very D(-\n - n I 
_ discontinuous. 90% of recovered length consisted of Core 55 -60; RQD - 0 S>! 

angular granular particles with size range from coarse H 
ceZ H sanc'to 3/4". Small portion of recovered core contains low 

• plastic fines. Origin of fines seems to be surrounding 
^B bedrock. -A 

— • Core 40 

gO— ^B Core, 60'-65'; Argillite, very to highly discontinuous. r en1 cri'- pnn = n fl: 

— Greenish gray to dark maroon. Discontinuity orientations Gore OU -bo , KUU U • 
• range from 0-30. (Continued) pp 

— Core 60 

cl 65Z Total Depth 65'. • 

§ - I < • 
0 -66-
z — 
1 : ~Z m 

3 iflz 1 
^ CLIENT: Emc2 __ • 

° iT-q ADDRESS: 205 Haggerty Lane, Suite 120 

I WlPlEDMQNT ENGINEERING, Inc. Bozeman, Montana 59715 I 
J HIS ApfU'• W*r M*aUm* S97H PHONE NUMBER: 406-522-0251 | 
01 — Ql 
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• I PROJECT NAME: Milltown Dam Drill Hole NO. BF~C01 PAGE 1 of 1 

DATE STARTED / FINISHED: 4/5/05 - 4/6/05 DRILLER: HAZ-Tech Chris Peterson 

• LOGGED BY: Ryan Norkoli DRILL TYPE: CME-850 

• GROUND SURFACE ELEVATION. 3238.0 ft HOLE DIAMETER: 5" Casing 

I BOREHOLE LOCATION: 17043628.7,918252.8 HAMMER TYPE: 140# Automatic Trip Hammer 

•• SAMPLES ~ " m 
! — This log is part of a report prepared by Piedmont Engineering, Inc. T} 

• _ for this project and should be read with the report. This summary Q_ 
|H CD qj applies only at the location of the boring and at the time of the h W ^ 
^ O _ Q3 ^ drilling. Subsurface conditions may differ at other locations and h ^ Q f t 

0 —1 I— Q may change at this location with the passage of time. The data ^ Zi uf CO LLI 
O ^2 Z) ,,, llj presented is a simplification of actual conditions encountered. j n b 7 

I  l l £  
V w £ 2i E z m 1 UJ a < £ £ S REMARKS / 
* §0 a a § m Si £ MATERIAL DESCRIPTION ^ o! 8 Q 1 TESTING 

2.5" BL 100 Saturated, Very dark gray [10YR 3/1], SILT, ML, medium 2 
jl• -plasficitv. very loose. /-
Hi . ~ 2.5" BL Saturated, Dark gray [N4], SILT, ML, medium plasticity, 
W I — 2 5" BL "Very loose. f 

' Saturated, Very dark gray [10YR 3/1], SILT, ML, low to 
— medium plasticity, observed sands @1.5', sands very fine Pocket penetrometer 

a — _ grained, tower 2' is silt with sand w/ fine-grained sands. reading of .25 tsf @ 3.5'. 

I — Shelby 100 

H — 3 — 
— Driller reports soft when 

I j. ~ Saturated, Very dark gray [10YR 3/1], SILTY SAND, SM, advancing tube @ 3'. 
• '•/: — 4 — non-plastic, loose, observed on bottom, sands fine 

| — Shelby 80 9ralned' NPNP 30.95 

3 — Woody debris present at 

• ~\~/ Saturated, Very dark gray [10YR 3/1], SAND, SP, very bottom of sampler; fell out 
m — 6 — Y 3"SS 70 dense, medium-grained, uniform. 100 of tube at surface. 

— H| 2.5" BL Saturated, Very dark gray [10YR 3/1], SILTY GRAVEL with 
7— Sand, GM, very dense, gravels to 1.5" maximum diameter, . , ., „ _, 

B  ^ > 5  - ^ :  s u b r o u n d e d  t o  s u b a n g u l a r ,  s a n d s  f i n e  t o  m e d i u m - g r a i n e d .  A d v a n c e d  r r o m  l-o.o. 

I  X C o(_ 8 Z 
— -—\l Saturated, Dark gray [10YR 4/1 ] Very dark gray 

0 — 9 — Y »o [10YR 3/1], GRAVEL with Sand, GP, dense to very dense, 
H b X 3 SS 60 transition to secondary color in the tower half of interval, 50 
H On ' — / \ lower half has higher % of fractured gravels, sands 

3 0 —10 medium to coarse-grained. 
°C>Vn - Advanced from 10-13.5'. 

^ 'o C>^: 
BE 
• -

pO Q 0<—12Z 

• b C>M:-13-
pO o — 

• 0n£rc, ~X 3"SS 40 36 
•  >OOo( —/\  
•  °  — 1 5 — —  

b 5M — 
•m § >^Oo' 
I 8 jDVi* 16= 
H ° I bM — 

§ ^ — Greenish gray [5GY 6/1], very dense, weathered argillite Driller suspects bedrock @ 
M z VvySSyz bedrock. 17' 

!  Wm. _ ^FK 3"SS 90 100 
_ q — Total depth 19'. 

I  <  ~  
H ° —20— 

I — 
o _ 

•  = r2H 

I O CLIENT: Emc2 

w ]]]„„„ ̂  ̂  ¥7  ̂ »• ADDRESS: 205 Haggerty Lane, Suite 120 i 

_ A W'Piedmont Engineering, inc. 

I i PHONE NUMBER: 40<h522-0251 
oi—^I^III^^ZZ]ZIIIZIZIIZZIZZZZIZIZZIIZZIIZZZIIZZZIZZ^^IZZZIZZIIZZZ_ZIIZIZZZZZZIZZZZIZZZZIIZZZZIIIZZ^IZZZZZZZZZZZZZZZIZZ__ 



1 PROJECT NAME: Milltown Dam 1 HoIG NO. CD~C03 PAGE 1 of 3 

DATE STARTED / FINISHED: 4/6/05 - 4/6/05 DRILLER: HAZ-Tech Chris Peterson » 

LOGGED BY: Ryan Norkoli DRILL TYPE: CME-850 B 
GROUND SURFACE ELEVATION: 3251.1 ft HOLE DIAMETER: 5" Casing ™ 

BOREHOLE LOCATION: 17043569.4, 917368.6 HAMMER TYPE: 140# Automatic Trip Hammer ~| 

SA^IP^S This log is part of a report prepared by Piedmont Engineering, Inc. f— *o jB 
» for this project and should be read with the report. This summary CL 3 ^B 

O Q ON applies only at the location of the boring and at the time of the t W >. Co" ^ 
O ^ m drilling. Subsurface conditions may differ at other locations and t Q \— 
—1 V- ttl Q ^ may change at this location with the passage of time. The data 2 Zi l̂ ! C/5 UJ 

X O LL 3 i,. m presented is a simplification of actual conditions encountered. Z3 o O "Z. ^ B 
-J x IT ZJ > B 
_i £ f ty <2 * a! o ^ £ E <=> £ B 
-J < CL > O 5 S O ^ < CC > ^ REMARKS / 
§ O a a § m w a. MATERIAL DESCRIPTION § a 8 O i TESTING 

— 1 ft In Saturated. Dark gray [10YR 4/1], SAND with Silt, SP-SM, A 
\/ non-plastic, loose. 

_ . i : . y  3 " S S  4 0  3  V  

~M Saturated, Dark gray [10YR 4/1], SAND, SP, non-plastic. Poor recovery. 
2— A very loose, sands fine to medium-grained, woody debris 

— and organics present. • 
— H Shelby 20 A 

fflriLl 
3" SS 0 0 | 

rn ^ ~ • Saturated, Very dark gray (10YR 3/1) Dark gray g 
[10YR 4/1], SILT, ML, medium plasticity, plasticity is none 75.8 45.29 H 

— H to med in the upper 4', with a zone of high plasticity from kid mp t/ioahir i 
— 6 — A> Shelby 95 12-16', otherwise medium plasticity throughout interval, N" fo. I B  cy Triaxial ~ 

HI sands very fine, trace fine grained sands and fine fibrous 78.3 39.2 
— H| organics in sample, very soft throughout. 

— 7— H Pocket penetrometer: 0.16 H 

— 8 — I Shelby 80 

— 9 ~ \7^|  n" cc 7c n Pocket penetrometer: 0.08 B 
2 tsf at 9'. H 

I 2.5" BL 100 • 

~12Z • 67.1 62.41 A 

I 0. 1K of. 64 42 65 2 55 56 CU Triaxial B 
-13— • Shelby 80 56 36 

• 76.7 52.88 

— 14— H Pocket penetrometer: 0.11 |f 
H tsf at 14'. B 

—15— I Shelby 95 

a —16— I „ „D. n Pocket penetrometer:  0.22 B 
| _Z • 2.5 BL 100 tsf at 16'. • 
- - H 2.5" BL 100 

0 "17=xn 3"ss 100 2 h 
h — No recovery. • 

§ — I Shelby 0 

5 ~~—Vl Dark gray [10YR 4/1], SAND, SP, non-plastic, loose, trace B 
d -20 • V fine sands and fine fibrous organics, fine to 
z • . — X 3" SS 40 medium-grained. ' 

f- ' ^H 
d ~21 B 
s CLIENT: Emc2 • 

3 -k ir î ADDRESS: 205 Haggerty Lane, Suite 120 

1 ^rPlEDMONT ENGINEERING, Inc. Bozeman, Montana 59715 a 
J I2ISA„W. W.r M.aUn. 5S7U PHONE NUMBER: 406-522-0251 H 
— " 

Ql — — I 



• PROJECT NAME: Milltown Dam Dflll Hole NO. CD-C03 PAGE 2 of 3 

This log is part of a report prepared by Piedmont Engineering, Inc. h- q 
• « for this project and should be read with the report. This summary Q_ ^ 
• O m applies only at the location of the boring and at the time of the H w ^ 
fj| O ^ CQ . drilling. Subsurface conditions may differ at other locations and ^ Q |_ ^ 

(j —1 I— [£ — may change at this location with the passage of time. The data ^ Ij t! CO LLJ 
q O ZD LLi LLf presented is a simplification of actual conditions encountered. Zj f •) O 2 

• IJ cl £ ^ a. o ^ £ a £ | '! 
• UJ m a < £ Z £ REMARKS / 
•  5  O  Q o l m w K  M A T E R I A L  D E S C R I P T I O N  3  a  8 O § TESTING 

— \7 Dark gray [10YR 4/1], SAND, SP, non-plastic, loose, trace 
Y 3" SS 0 fine sands and fine fibrous organics, fine to 3 

H /- 22—— medium-grained. (Continued) 

~23~_ Y 2" SS 20 4 

• 111 2?A 
V • ;{L — i i Saturated, Dark gray [10YR 4/1 ]. SILTY SAND. SM, Organics clogged in bit. 

\ / non-plastic, loose, fine to medium-grained. 

m A -25~ Y 2" SS 20 5 

BJ ~l\ Saturated, Black [10YR2/1], ORGANIC SILTY SAND, SM, 
^ —- — - —26 contains 1/4" fragments of wood debris and makes up 

— — - ~ I / 50-60% of sample, also contains amorphous organics. 

I aM L_| o1 37_ A ^ 39 Saturated, Very dark gray [10YR 3/1] Dark gray ^ 
o [ f »o \ [10YR4/1], SILTY GRAVEL with Sand, GM, non-plastic, 
) D —L—9fl——- gravels are fractured by spoon, to a maximum of 1" 
p .— ( diameter and are subrounded, gravels are multi-colored, 

3 r o ° secondary color shade is dominant in the lower half of this 
• ° L— interval with fractured gravels to 3" maximum diameter, 
» b (3 —t 29Z 31-36'is dense to very dense. 

• aC e 0< — 

-30-
• o t) 4 _Z 
I C 0( — 
® 0 C )\ -5° 31 z 

o 0 -4 — n 
mm C 0<-32—v 
• O f f o0 — Y 3" SS 50 57 

I  "A 
aC C o<-33=-

1 

a aC e 0< — 

• 36-
• b 0 -4 

lYO? —V o»cc on Saturated, Very dark gray [10YR 3/1], GRAVEL with Sand, .nn 

M ° QVf _37_ — GP' non"P|astic' verVdense' mixed CTeam. fiQfit grey uu Tri d dri||j . 37 g, 
fH )_ — quarzite, dark grey and maroon argillite, and dark olive drilling aid/ .0 
H Q.—. ( green siltite gravels, gravels are part of coarse alluvium, no recovery. Switched 
W 3 A -38— similar to gravels above with fragments of rock in the back to split spoons for 

? lyV<° — cobble size range. sample at 40'. 
b oM — 

• 8 JO Q o®—39— 

§ | -
>o o_^4 ,n~ 

§ —i I GRAVEL, GP, non-plastic, veiy dense, similar to gravels 
a i- o Q)° "o W n above with fragments of rock in the cobble size range, 
H o ) n, xJt 4i H A 3" SS 100 gravels are part of coarse alluvium. 62 
H | 5<<4<<SS<4 — ' \ Medium to dark grey argillite with very fine laminae. The contact between 

- VVXYYY Weathered fracture surfaces have minor iron oxide stain, bedrock and overlying 
-> <///^// —42— some li9ht 9reen stain' as we"as calcite fracture fill. At sediment is based on field 

_ rx \44\\x<6 — least one fracture surface contains a clay cement. observations 

m t iwysV; _44 

P „ CLIENT: Emc2 

-J 77-71 ADDRESS: 205 Haggerty Lane, Suite 120 

_ | P̂iedmont Mngimerinqinc. h.iM.. 59715 

• S w" PHONE NUMBER: 406-522-0251 
a: —— — 
Qi 



PROJECT NAME: Milltown Dam Drill Hole NO. CD"C03 PAGE 3 of 3 

SAMPLES This log is part of a report prepared by Piedmont Engineering, Inc. |— *£> -|H 
. for this project and should be read with the report. This summary CL ^ H 

' 0 applies only at the location of the boring and at the time of the H CO ^ 
O ^ CD drilling. Subsurface conditions may differ at other locations and H Q 

0 -J h-" q^; Q ^ may change at this location with the passage of time. The data 2 I] w 111 
| q O 3 m LU presented is a simplification of actual conditions encountered. Hi o O Z ^ 

ll a. jE w <2 ^ ^ O ^ £ o | 
ni £ Pi ^ 9 =! i frt n < £ >- 7S REMARKS / I 
$  O  o o i m w  a  M A T E R I A L  D E S C R I P T I O N  §  a  8  Q  I  T E S T I N G  m  

3" SS 1UU Medium to dark grey argillite with very fine laminae. 1UU 
SxkVvS? H Weathered fracture surfaces have minor iron oxide stain, y SDm SDoon went 1 5" in H 
vyyJoSvy , ̂ some light green stain, as well as calcite fracture fill. At , ,, ot , . H 
%^W-45- • Core 0 least one fracture surface contains a clay cement. 75 blows @44 Started fl 

_Z • (Continued) coring at 44'. No recovery. * 

xy/xSZ// H Most of this cored interval is crushed argillite. Laminae dip A 
Ndoooooo — @ 35 degrees. Primary fracture directions are not H 
-yyyJ>Sy>z ~ jH discernible due to crushed nature of sample. 

-47- H 46'-49.5': ROD = 0 w 

yytyjjuy/ — H Core 80 B 

M ~ - I  I  
-49- • 

_ Total Depth 49.5'. H 
—50— • 

-51-

A I 

_53Z fl 

_54Z I 

-55- fl 

-56= 

-57= | 

i l 
-59- • 

~60Z I 

—61 — 

s -62- I 
5 • 
0 ! 

S -63-

1 "E I  
1 -64- • 
Q 
UJ 

2 -65= • 

1 1 I 
o -66-
Z — 

0 ~z n 
d U ft 
2 CLIENT; Emc2 • 

2 TT-4 ADDRESS: 205 Haggerty Lane, Suite 120 

1 ^PIEDMONT Jb/NGl Nh,BRING, Inc. Bozeman, Montana 59715 S j 

J 1215Apple* W.r BeltrsJs, Ma*is*s 59714 PHONE NUMBER: 406"522"0251 • 

E — — ~ Ql — — — — 

I 



I : 
® I PROJECT NAME: Milltown Dam Drill Hole NO. CD~CQ4 PAGE 1 of 1 

DATE STARTED / FINISHED: 4/1/05 - 4/1/05 DRILLER: HAZ-Tech Chris Peterson 

• LOGGED BY: Ryan Norkoli DRILL TYPE: CME-850 

J| GROUND SURFACE ELEVATION: 3243.0 ft HOLE DIAMETER: 5" Casing 

[ BOREHOLE LOCATION: 17043754.2,917275.4 HAMMER TYPE: 140# Automatic Trip Hammer 

dPLES ^ ^ ̂  report prepared by Piedmont Engineering, Inc. j— *§* 
• - for this project and should be read with the report. This summary Q. O. 
Hf O H applies only at the location of the boring and at the time of the t ^ >T 

O ^ cO ^ drilling. Subsurface conditions may differ at other locations and H Q 
—1 Q1 — may change at this location with the passage of time. The data 2 • til CO ^ 

q O LL, 3 tjj LLl presented is a simplification of actual conditions encountered. Hi o O ~Z-

I  l i s  ^  £  a  £  
• [iJ 5 fh i? 9 9 i 9 a < % >• F5 REMARKS / 

5  O Q a i m w  a  M A T E R I A L  D E S C R I P T I O N  3  o !  8  Q  I  T E S T I N G  

— B Saturated, Very dark brown [10YR 2/2], SAND, SP. 
• B non-plastic, very loose, sands medium-grained. 
# V; _ 1 - B 2.5" BL 80 NPNP 14 29.49 

~— \i No recovery. No catcher 
M — 2 — \/ on spoon so sands fell out. | ̂ ° 

^ _ 1 / 3': driller adding water to 
— \J „ rods and water being lost 

• _ 4 Z A 3" SS 0 3 to sediment as fast as 
| ' -/\ added. 

™ o' _i I Saturated, Very dark gray [10YR 3/1] Dark yellowish brown 
0 [ >°' »o - 5 — V „ [10YR 3/4], SILTY GRAVEL with Sand, GM, no to low 

— X 3" SS 10 plasticity, dense, gravels subrounded to subangular to 1" 36 
B C (~ < / \ maximum diameter, sands medium-grained to coarse, 

A_ — g -included coarse organic sands from sands above, color _ 
H 3 p^o o° —\^j transition from primary color to additional color. j 

A 7 Z A ^ ^ Saturated, Very dark gray [10YR 3/1] Very dusky red ^6 
M Q r—i ( — j \ [1 OR 2.5/2], GRAVEL with Sand, GP, subangular to 
B f\° 0 subrounded, non-plastic, medium dense, most gravels 1/4" 
B f  U  r-x _  z \ /  or smaller with a few to 1" max, there are a number of 
* Y 3" SS 30 colors'n the gravels, those listed are primary. ^4 

• 9_zW 

•  i O Q o <  - Y  3 " S S  5  2 1  

?CTc^ - 1 0 = A 
B 3 AIM O' , Saturated, Very dark grayish brown [10YR 3/2] Very dark Switched to 2" split spoon 
• ° £)° , °o—11— y n gray [10YR 3/1], SILTY GRAVEL with Sand, GM, no to low to attempt to get better 
B lo D —c —Z A 60 plasticity, dense, contains a lense of dark grey organic 50 recovery. 

C (~ 1 — / \ GM' most samPle grey subangular to subrounded gravels 
—-|2 joa 1" max diameter, sands medium to coarse-grained. ^ 

• °0>V^L° ~zV Saturated, Very dark gray [10YR 3/1] Very dusky red 
B 3o 0s—fc_ -\2— A 2" SS 50 [1 OR 2.5/2], GRAVEL with Sand, GP, subangular to 100 

/Zr/OyV/ —/\ -subrounded, non-plastic, very dense, intact gravels to 1" r 1 \ (nax diameter, gravel fragments indicate there may be / 
14Z ferger gravels in strata, sands medium to coarse-grained. / 

I *<//$</ \ / Tricone used from 14'to 
B NXXSNVG Interbedded maroon and dark grey argillite, upper-1'is confirm that bedrock was 

/̂//yv/y 15— fractured, very weak reaction to HCI. encountered. Driller said it 
isylsss/ — felt like fractured bedrock 

~ until 17 feet. At 17'BSS 
B s —16— encountered very hard 

B 1 — bedrock. 

g _17Z Total Depth 17'. 

• z ~Z 
B I -18-
• S _Z 

a. 
2 -19-

I s -• < — 
• Q -20-

z — 
$ 
o _ 

• 3 r21H 111 II M M  
• „ CLIENT: Emc2 

- 5-71 ADDRESS: 205 Haggerty Lane, Suite 120 

m 1 ^PIEDMONT \GINEERESfG, Inc. Bozeman, Montana 59715 I j 
f d 1213 ApfWm W+r 8*fgr*Je, 597J4 PHONE NUMBER: 406-522-0251 

• I 

I 



I PROJECT NAME: Milltown Dam Dhll Hole NO. EB-C01 PAGE 1 of 2 

DATE STARTED / FINISHED: 4/1/05 - 4/2/05 DRILLER: HAZ-Tech Chris Peterson _ 

LOGGED BY: Ryan Norkoli DRILL TYPE: CME-850 I 

GROUND SURFACE ELEVATION: 3248.9 ft HOLE DIAMETER: 5" Casing ™ 

BOREHOLE LOCATION: 17043579.7, 917229.4 HAMMER TYPE: 140# Automatic Trip Hammer 

This log is part of a report prepared by Piedmont Engineering, Inc. J—  ̂
for this project and should be read with the report This summary Q_ ^Q. U 

0 P. applies only at the location of the boring and at the time of the K */)  ̂ i 
O  ̂ co  ̂ drilling. Subsurface conditions may differ at other locations and H Q £1 

Q —3 f— al Q  ̂ may change at this location with the passage of time. The data 2 b H 55 "J _ : 
Q O 3 QJ Lii presented is a simplification of actual conditions encountered. 3 Q (3 Z H| 

° £ k o £ ' 
-J < Q. ^ Q fi 2 O 3 < (Y >- % REMARKS / 

§  O Q Q § m w  £  M A T E R I A L  D E S C R I P T I O N  •  a  8  Q  2  '  T E S T I N G  

I T — r~l Saturated, Dark gray, SILTY SAND, SM, very loose, with a Jjp 
— \ / trace of organic material based on tip of split spoon. P 

_ 1 - Y 3" SS 0 2 P 

_i , Saturated, Very dark brown [10YR 2/2), SAND. SP, ^ 
— 9 — \ non-plastic, loose, sands fine to medium-grained H 

— X 3" SS 10 6 • 

. I ~ i Saturated, Very dark gray [10YR 3/1] Dark brown 
\J [10YR 3/3], SAND with Silt, SP-SM, non-plastic, medium « 

— X 3" SS 35 dense, contains a lense of dark grey SP-SM w/organics, 12 H 
.. . _/\ sands fine to medium-grained. 

_ 7~I Saturated. Very dark gray [10YR 3/1], SAND, SP, 
— 5 — \/ =-, non-plastic, loose to medium dense, sands fine to 

— X 2.5" BL 100 medium-grained. 30 M 
— / \ B  3 "  S S  7 0  •  

: . - 6  •  2 . 5 "  B L  1 0 0  •  

3 " s s  °  4  i  

®s~8=y 
—- Y 2" SS 25 4 

I 
—1°:: \/ 

— \ 2" SS 30 4 • 

--- Y 2" SS 40 7 I 

. —13— /\ * 

Y 2" SS 100 NPNP 5 25.95 P 

HUH 15=/ saturated, Dark gray [2.5Y 4/1], ELASTIC SILT, GW-GM, 

I
medium to high plasticity, soft to very soft throughout most Pocket penetrometer 0 11 • 
ofinten'al- tsf @ 17.5'. • 

100 

65 39 75.28 _ 

g I Started drilling at 17.5' on S 
0 —18— 4/2/05 at a nearby location. P 
1 — Northing: 17043574.81 
K ~~Z Easting: 917221.14 with 
2 —19— tm elevation: 3249.4 •! 

-,1 I ro 1 

§ WW 2 H = | 
s CLIENT: Emc2 

2 TT-v ADDRESS: 205 Haggerty Lane, Suite 120 

| ̂PIEDMONT ENGINEERING, Inc. Bozeman, Montana 59715 P 
5 (215 ArrW. W., S9714 PHONE NUMBER: 406-522-0251 P 
s —— ~ oL — — —— 

I 
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™ PROJECT NAME: Milltown Dam Dfill Hole NO. EB~C01 PAGE 2 of 2 

SAMPLES Z~ " ~~~ ~ T7T~ ~ . " " o — — This tog »s part of a report prepared by Piedmont Engineering, Inc. j— q 
• . for this project and should be read with the report. This summary Q_ ^ j 

CD m ^ applies only at the location of the boring and at the time of the t ^ s_ ^ i 
f^| o ^ £Q ^ drilling. Subsurface conditions may differ at other locations and H; ^ Q 

(9 —1 |— Q ^ may change at this location with the passage of time. The data ^ j LIJ - yj 
q O ^ 3 hi LU presented is a simplification of actual conditions encountered. j .. U 2! 

• iJ £ J i o 
• UJ $ fh % 9 =! 3 !vl O <, £ >- % REMARKS / 
• S O a O § m w £ MATERIAL DESCRIPTION § EL 8 O 1 TESTING 

>H L_) o' — i"i Saturated, Very dark grayish brown [10YR 3/2], SILTY t 
o [ f ° 0 \ GRAVEL with Sand, GM, >lastic, medium dense, j j j 

flf ) r \ - J L  V ™ c gravels subrounded to 1" maximum diameter, trace j 
•  o < ~  -  A  o r g a n i c s .  1 1  

, , Saturated, Dark gray [10YR 4/1] Brown [10YR 4/3], SAND j 
• \ / with Gravel, SP, non-plastic, loose to medium dense. Driller renortc nra velc 
• — V sands fine to medium-grained, gravels round to subround . .. J-.p 
V ^4— I 2 SS 1 to 1" maximum diameter, sands medium to coarse-grained ' wnile onlling. 

/ \ in lower 2'. 

• —25— — I 

I iff ^1/ 
• -26- I 2" SS 5 11 

• o'"27:rj Saturated, Dark gray [10YR 4/1] Dark olive brown Switched to 3" spoons to : 
H ° CYV-" V „ [2.5Y 3/3], GRAVEL with Sand, GP, non-plastic, loose, get better recovery. 

) — X 3" SS 10 gravels to 2.5" maximum diameter in sampler, subrounded 9 
A n  ,  _ / \  a n d  s u b a n g u l a r  f r a g m e n t s  p r e s e n t ,  g r a d e s  t o  g r a v e l  i n  

^ 5 - xJ 0 lower 2'. . 
H ° fSV-i.0 — Advanced casing from 
• )o 5<Oc -29- 28.5' to 31.5'. Small 
W Opi ( sample. Rock plugged split 

\ r \ o ° „  — spoon. 
° Lj -30-

« i> DM _Z 
•  l ^ O o 1  —  

• O^O o0-31 = 
b D M  — —  

M  > 9 0 o ( - 3 2 _ \ /  

I bh 3"ss 15 

i^O»( Advanced casing from 33" 
o Q)°M° — to 36' where bedrock was 

• 0^4 —34— encountered based on 
B jOQo1 drilling. 

m -3S= 

•  , O O o <  -

• 0 f\\'°-36-
• _ Driller stated bedrock encountered @ 36'. 

Total Depth 36'. 

I -m —38— 

• § —39— 
H 5 

5 -40-
o — 

• 5 — 
• I -41-
• E _= 

CL — « 
2 —42— 

• s -
I ° -43-

2 — 
$ 
O _ 

f l j  d  | ~ 4 4 n  I I  I  i  I  M l  
H o _ I CLIENT: Emc2 

° rr-r ADDRESS: 205 Haggerty Lane, Suite 120 

M ° SJLIEDMONT MNGINEERING, Inc. Bozeman, Montana 59715 

• J 12to ArrU#V8 ./,,.A.»t..̂  S97U PHONE NUMBER: 406-522-0251 

• 4 —LI 

I 



1 1 I 
I PROJECT NAME: Milltown Dam Drill Hole NO. SW-C01 PAGE 1 of 2 

DATE STARTED / FINISHED: 4/2/05 - 4/2/05 DRILLER: HAZ-Tech Chris Peterson — 

LOGGED BY: Ryan Norkoli DRILL TYPE: CME-850 H 

GROUND SURFACE ELEVATION: 3247.0 ft HOLE DIAMETER: 5" Casing ® 

BOREHOLE LOCATION: 17043672.0, 917255.7 HAMMER TYPE: 140# Automatic Trip Hammer 

SAMPLES js part a repQrt prepared by Piedmont Engineering, Inc. 
 ̂ for this project and should be read with the report. This summary CL a.  ̂

j CD applies only at the location of the boring and at the time of the tz W ^ j 
O ^ co ^ drilling. Subsurface conditions may differ at other locations and H ^ Q §_ 

Q1 Q fv' may chan9®at '̂s ,ocation with the passage of time. The data ^ j c/5 LL1 
q Q LL^ 3 iij Lli presented is a simplification of actual conditions encountered. Zi q q Z C£ H 

° £ a fe | 
- {  <  l  | Q j  2  O  ^  <  c c  > -  ^  R E M A R K S  /  "  

§  O  Q o l m w  £  M A T E R I A L  D E S C R I P T I O N  •  a  8 Q M TESTING 

Z=lZl=TZr: in Saturated, Black [10YR 2/1], ORGANIC SILT, OL, no to B 
— — - \J _ low plasticity, loose, woody debris, fine fibrous organics, flj 
—- — - — X 3"SS 40 and amorphous organics. 2 |p 

•' •. ; ~~Z 7~i Saturated, Dark gray [10YR 4/1], SAND, SP, non-plastic, _ 
— 2 — \/ loose, fine to medium-grained. H -Y 3"SS 40 8 • 

I  — / \ B B  2  5 "  B L  S a t u r a t e d ,  V e r y  d a r k  g r a y  [ 1 0 Y R  3 / 1 ] ,  S I L T Y  S A N D ,  S M ,  N P N P  3 4 . 0 2  ®  
v.-.: — 3 — •—B non-plastic, sands very-fine to fine-grained, uniform, 

— W contains some lenses of Sand, SP, from 4.5-6'and some 
~~Z V ,-oc q wood debris and amorphous organics 6-7.5', very loose , M 

_  4 —  A  7.5-11', but otherwise loose. B 

j.£ ~5 — V 3"SS 10 9 K 

- Y  3"SS 20 5 

I w m - 7 - h  I 
— — Drill cuttings showing • 

organic sands. Switched 
„ to 2" sampler to attempt to 

get better recovery @7.5'. a 

• 
^ 3"SS 0 0 

|  f i l l  I  _ 1 1 I T I  S a t u r a t e d ,  V e r y  d a r k  g r a y  [ 1 0 Y R  3 / 1 ]  B l a c k  [ 1 0 Y R  2 / 1 ] ,  6 4  8  5 4  2 8  W 
B ELASTIC SILT, MH, high plasticity, soft to very soft, trace 55.1 79.84 CU Triaxial 

— Hi of wood debris at 15', bottom of 13-15'Shelby sample is 
—12— • Shelby 95 sandy organic silt. 59 3 5 53 0 87 82 a 

— H 62 35 55.7 62.84 H 

-13— • Pocket penetrometer 0.19 
—  H  t s f @ 1 3 ' .  

—14— I Shelby 95 I 

t* r | I •' 13Z I"1 Saturated, Dark gray [10YR 4/1] Very dark gray Driller said it feels like 
. •, W [10YR 3/1], GRAVEL with Sand, GW, non-plastic, medium gravel is encountered ^ 

m | .^8 — Y 3"SS 0 dense to very dense, gravels subrounded to subangular to 16 @15'. 8 
§  .  *  1 6 —  / \  1 . 5 "  m a x i m u m  d i a m e t e r ,  s a n d  m e d i u m  t o  c o a r s e - g r a i n e d .  B  
S> I» ̂  / i V 

§  «  1 7 - Y  3 " S S  4 0  1 6  a  

s '*•; ~z/\ • 
§ j 8 —18— — Advancing casing 5' to H 
£ • * * collect another sample. 
a. ,• B • — 

0 • — B 
2 • * * • 

d  » • % • ' —  2 0 —  j i /  

p '• B 
5 —21- I 
^ CLIENT: Emc2 • 

3 Try ADDRESS: 205 Haggerty Lane, Suite 120 

1 ^WjPlEDMONT ENGINEERING, Inc. Bozeman, Montana 59715 | 

fj 1215 Apple'* W*r B*ltr*l*. S9714 PHONE NUMBER: 406-522-0251 H 
E — 
CH —— 

I 



PROJECT NAME: Milltown Dam Drill Hole NO. SW~C01 PAGE 2 of 2 

SAMPLES This log is part of a report prepared by Piedmont Engineering, Inc. *q 
H ^ for this project and should be read with the report This summary CL ^ 
WL O j=j applies only at the location of the boring and at the time of the tl ^ ^ 

O CD vT drilling. Subsurface conditions may differ at other locations and h; ^ Q 
ff) —1 Hi Q ^ may change at this location with the passage of time. The data ^ J l! W ^ 
q O LL, 3 jjj Jjj presented is a simplification of actual conditions encountered. 13 q q Z 0^ 

|  l l S  f  ^  ^  Q ?  O  
• m ^ Q- S Q S O 3 < K ^ % REMARKS / 
™ §0 Q Q § m w K MATERIAL DESCRIPTION 3 a 8 Q i TESTING 

Z Saturated, Dark gray [10YR 4/1] Very dark gray 
a • [10YR 3/1], GRAVEL with Sand, GW, non-plastic, medium I 
H I oo— dense to very dense, gravels subrounded to subangular to i 
• * I 1.5" maximum diameter, sand medium to coarse-grained. { 

'T ™ * (Continued) 
. fcy. _ 

• V r2!i=\7 
| _~Zjl 3"SS 70 NPNP 56 3.35 | 

~ f \  
A #< _ Advanced casing. 

• '» — 
26-

• • 
o1 Saturated, Dark gray [10YR 4/1], GRAVEL with Sand, GP, 

fli 0 CVX? X 3"SS 25 medium dense to very dense, gravels multi-colored, round 20 
H „„— /\ to subrounded, fractured gravels intact to 1.5" maximum 
H r\ ,—, / diameter and fractured to 2.5" maximum diameter. 

D o 
of\° °o _ Advanced casing. 

M >o 5^-30= 

•  l ^ O o '  

• ib:<Sr3'l 

I a o BM — 
.O r~t« 33_ 3"SS Total Depth 33'. 100 No movement with 

gg ! — sampler @ 33'. 33' was 
H —34— interpreted as bedrock 
a — based on lack of split 

— spoon movement. 

—35— 

• -36^ 

|  I  
-38Z 

I a —39— 

• I 
: -40-

• 1 ~41 = 
UJ 

- s -«= 

I * m Q —43— 
2 — 
£ 

— O — 

fl 3 iff-
• o _ [CLIENT: Emc2 

° jn ADDRESS: 205 Haggerty Lane, Suite 120 

• o WyPlEDMONT ENGINEERING, Inc. Bozeman, Montana 59715 

W d lxlSA"u' W.rBvlt—k, S9714 PHONE NUMBER: 406-522-0251 
CC 
QI —-

I 
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— PROJECT NUMBER: BORING NUMBER: 

342475. A1.01.T1 EB-1 MEET 1 OF 2 I 

CH2MHILL 

— SOIL BORING LOG 

PROJECT: Milltown Bridge Infrasture Mitigation LOCATION : (986993.2 N. 871911.0 E) 

rn ELEVATION : 3267.6 ft DRILLING CONTRACTOR: HAZ TECH Drilling 

• DRILLING METHOD AND EQUIPMENT: H.S.A. CME 850 Track Mounted 

WATER LEVELS : — START : 3/24/2006 END : 3/24/2006 LOGGER : J. Butler 

— DEPTH BELOW GROUND SURFACE (ft) STANDARD SOIL DESCRIPTION COMMENTS 

H IKITCD\/A I  m\ PENETRATION 
• INTERVAL (ft) TEST RESULTS 

~— SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 
RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 

#TYPE 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 
• (N) 

H Gravelly SILT (ML) at surface, grass and weeds. SPT with CME Autohammer (140#, 30-inch drop). 

Driller notes gravel at 3 ft. 

I 5 " 5.0 J 
H _ 14-18-50/4.5"- POORLY-GRADED GRAVEL with SILT and SAND _ Location of borehole is approximately 8 ft 

0.6 1-SS (R) (GP-GM), brown with multicolored gravel, moist, very _ southwest of fenceline. 
6.4 (68/10.5") dense, approximately 15% fines, 25% sand. " I 

m F'LL] 

fl 10j 10.0 J 
V __ 1-T3-5f)/5"-/R) Continued POORLY-GRADED GRAVEL with SILT and 

0.7 2-SS (83/11") SAND (GP-GM), similar to SS-1, maximum particle size 
" 11.4 * ' is approximately 2 inches. 

H _ _ Driller notes larger gravel/cobbles below -14 ft 
H 15 15.0 slow drilling. 
• _ 15-34-50/3"- Continued POORLY-GRADED GRAVEL with SILT and 

0.5 3-SS (R) SAND (GP-GM), similar to SS-2, approximately 5 to 
_J63 (84/9") 10% fines [FILL], gravel is subangular to well-rounded, 

• ~ approximately 20 to 30% sand. 

_ 

• 20j 20.0 
Continued POORLY-GRADED GRAVEL with SILT and 

0.6 4-SS f7?) SAND (GP-GM), similar to SS-3, except wet. 
M . 21.5 { ' 

• 25_^ 25.0 _ 
,,u,, Continued POORLY-GRADED GRAVEL with SILT and I : 

_ 1.1 5-SS (77) SAND (GP-GM), zones with 5 to 10% fines, otherwise 
•j 26.5 mostly coarse-grained (GP). 

~ I 30 1 ; 
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•

PROJECT NUMBER: BORING NUMBER: • 

342475.A1.01 .T1 EB-1 SHEET 2 OF 2 I fl I 

CH2MHILL 

-TOP- SOIL BORING LOG • 
_ _ _ _ _ _ — — — _ — _ _ _ _ _ J — — i ^ — ^ ^ — — — — — — — — — — — —  n  

PROJECT: Milltown Bridge Infrasture Mitigation LOCATION : (986993.2 N. 871911.0 El 

ELEVATION : 3267.6 ft DRILLING CONTRACTOR : HAZ TECH Drilling B 

DRILLING METHOD AND EQUIPMENT: H.S.A. CME 850 Track Mounted B 
WATER LEVELS : — _ START: 3/24/2006 END : 3/24/2006 LOGGER : J. Butler 

DEPTH BELOW GROUND SURFACE (ft) STANnARn SOIL DESCRIPTION COMMENTS 

iMTcm/ii «n PENETRATION fl 
INTERVAL (ft) TESJ RESULTS • 

r~~~ SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 
RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 

ftfTYPE- 6* -6" -6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 
(N) B 

30.0 POORLY-GRADED GRAVEL with SAND (GP), brown SS-6 still appears to be FILL. B 
0.8 6-SS (KJ\ with red/green/tan/gray gravel, moist to wet, very dense, 

31.5 ' ' approximately 20 to 30% sand, gravel subangular, 
well-rounded. " m 

35J 35.0 J fl 
Continued POORLY-GRADED GRAVEL with SAND _ Entire outside of spoon is wet upon retrieval. _ V 

0.9 7-SS (GP), multicolored gravel, web medium dense, gravel is SPT for SS-7 potentially collected in slough. 
33 5 ' ' fine and subrounded to well-rounded. SS-7 appears to be ALLUVIUM. 

40^ 40.0 , _ fl 
Continued POORLY-GRADED GRAVEL with SAND _ _ * 

1.0 8-SS /3fi\ (GP), wet except dense, gravel, mostly fine with some 
415 ' ' coarse sized approximately 30 to 40% sand. _ 

45_J 45.0 _ _ B 1 

Continued POORLY-GRADED GRAVEL with SAND Augers dropped - resulted in more slough in spoon 
0.5 9-SS /am (GP), similar to SS-8. ~ (0.5 instead of typical 0.2). 

~ 46.5 ( _ . fl 

| 50 50.0 _ 
77771 Continued POOFtLY-GRADED GRAVEL with SAND SS-10 is primarily slough, only-0.2 ft of gravel in 

| 0.2 10-SS (GP), similar to SS-9. " shoe - no sample retained. _ 
" 5i 5 '4U< Driller notes bigger cobbles and gravel at 52 ft. B 

55 " 55.0 _ — i 
| 55.5 0.5 11-SS 50/5"-(R) Residual/weathered rock as GRAVELLY CLAY (CL), SS-11 likely weathered surface of rock. 

(50/5") , Careen-gray, wet, very dense, hard. /_ _ JH 

I 60 1 J 
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I PROJECT NUMBER: BORING NUMBER: 

342475.A1.01 .T1 EB-2 HEET 1 OF 3 I 
CH2MHILL 

m SOIL BORING LOG 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : (986643.9 N, 872134.2 E) 

• ELEVATION: 3261.2fl DRILLING CONTRACTOR : HAZTECH Drilling 

I DRILLING METHOD AND EQUIPMENT: H.S.A. CME 850 Track Mounted 

WATER LEVELS : — START : 3/27/2006 END : 3/27/2006 LOGGER : J. Butler 

gg DEPTH BELOW GROUND SURFACE (ft) STANDARD SOIL DESCRIPTION COMMENTS 

INTFRVAI f m  PENETRATION 
INTERVAL (It) TEST RESULTS 

m —~ SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 
RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 

niTYPE- 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 

• 22 
| . 0.6 

Material at tip is SILT with SAND (ML), brown, wet soft. _ Cattails, reeds, hedges at surface, ground is frozen 
17 1-ST NA - upper-6 inches, 

a _ Using piston sampler for shelbys. 
Z== _ — 

• _ Material at tip is SILTY SAND (SM), brown, wet, very ST-2: TV = 0.1 kg/cm2 

I 2.o 2-ST NA IOOSe' - PP = 0 5,0.5,0.25tsf 

•I 4.5 
a 5 " 5.0 _ _ 
([ Tip of ST-3 is LEAN CLAY (CL), brown-gray, wet, soft to _ ST-3: TV = 0.25 kg/cm2 

firm, low plasticity. PP = 0.75, 0.75, 0.75 tsf 
I .o «3-o I NA -* 

• 
• 8.0 

Tip of ST-4 is POORLY-GRADED SAND (SP), ST-4: PP = 0.5, 0.75 tsf 

I 2 Q 4 ST NA brown-gray, wet loose. [ 

• 10 " 10.0 _ J 
* _ 2 10 SS-5: SILTY SAND (SM), brown, wet very loose, slow 

1.3 5-SS fit to rapid dilatency, fine-grained. 
| 11.5 ' ' Tip of SS-5 is wood-bark (ponderosa). 

8 12.0 ~ 
• _ Tip of ST-6 is SILTY SAND (SM), similar to SS-5, with _ ST-6: PP = 0.5,0.5 tsf 

~ 10 6-ST NA organics, wood pieces. 

_ 14.0 " ~ 

• 15 " 15.0 _] 1 
* _ Tip of ST-7 is LEAN CLAY (CL), gray, wet, soft, low ST-7: TV = 0.2 kg/cm2 

I 0 8 7.ST NA plasticity. _ PP = 0.5, 0.5, 0.5 tsf 

• 17.0 

~ 18.0 
ST-8:PP = 0.75,0.75 tsf 

• 8-ST NA 

• 20_^ 20.0 J 
Tip is SILTY SAND (SM), brown-gray, wet very loose, _ ST-9: PP = 1.5,1.25,1.5 tsf 

^2 g gT rapid dilatency, sand fine to very fine grained. 

• 22.0 | " 

3-2-1 
1.2 10-SS ,, ' 

23.5 ( ' " 

• . 24.1 
• -_2A5 11£I NA 
* 25 17 28 18 SILTY GRAVEL (GM), gray/purple/green, wet, dense, Encounter gravel at 24.5 ft. (ALLUVIUM) 

0.4 12-SS "AR" gravel fine to coarse grained, well-rounded. 
_ 26.0 ( ' ~ ~ 

I 30 1 j j 

I 
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PROJECT NUMBER: BORING NUMBER: • 

342475.A1.01.T1 EB-2 SHEET 2 OF 3 II 

CH2MHILL 

SOIL BORING LOG a 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : (986643.9 N. 872134.2 E) 

ELEVATION : 3261.2 ft DRILLING CONTRACTOR : HAZ TECH Drilling • 

DRILLING METHOD AND EQUIPMENT: H.S.A. CME 850 Track Mounted • 

WATER LEVELS : - START : 3/27/2006 END : 3/27/2006 LOGGER : J. Butler 

DEPTH BELOW GROUND SURFACE (ft) STANDARD SOIL DESCRIPTION COMMENTS M 

IKITCD\/AI /m PENETRATION 
INTERVAL (ft) TEST RESULTS H 

———... SOIL NAME, uses GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, * 
RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 

r#TYPE~ 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 
(N) _ M 

30.0 13 38-42 Continued SILTY GRAVEL (GM), gray with purple and f 
0.8 13-SS mm yellow coloring, very moist, very dense, 1.5-inch minus 

31.5 ' ' broken gravels, mixed argillites, silty and sandy matrix. 

34.0 

- a4-2 ' Q'1 "14'SS/ 3-8-50-58//9" Begin Rock Coring at 34.2 ft below ground surface : i5tar!ic°2!l9 at 34 f ^ 7 • 
35_ ^ ' See the next sheet for the rock core tog _ \Contnued on rock core log. / • 

40j J • 

45J J l 

50_^ J • 

• 

I 60 I J J 

I 
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•— PROJECT NUMBER: BORING NUMBER: 

342475. A1.01 ,T1 EB-2 HEET 3 OF 3 i i 

CH2MHILL 

. •-*#!»*, ROCK CORE LOG 
I 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : (986643.9 N, 872134.2 E) 

m ELEVATION: 3261.240 DRILLING CONTRACTOR : HAZ TECH Drilling 

• DRILLING METHOD AND EQUIPMENT: H.S.A. CME 850 Track Mounted 

WATER LEVELS : — START : 3/27/2006 END : 3/27/2006 LOGGER : J. Butler. P.E. 

— ^ „ DISCONTINUITIES LITHOLOGY COMMENTS 
• s — o 

i £. -Z v ?? DESCRIPTION o rot^KTYPF nni DR 
S m"1 § -fK T o MiNF^IOTY'wmRF SIZE AND DEPTH OF CASING, (j (yi ̂  3^ t y mintkaluoy, i calukh, q • up. • oadimo da ii akih 

f < £*§ o &£ DEPTH, TYPE, ORIENTATION, ROUGHNESS, X WEATHERING, HARDNESS, 
o!c a: go ° <cc PtANARITY, INFILLING MATERIAL AND < AND ROCK MASS ^52? 

M om o!fi£ a ££ THICKNESS, SURFACE STAINING, AND TIGHTNESS g CHARACTERISTICS DROPS, TEST RESULTS, ETC. 

- 34.2 - - . 

• 35 Moderately to highly fractured into angular SZ _ ARGILLITE BEDROCK, purple with Continued from soil boring _ 
W _ fragments, primary fractures dip 5 to 20% with XxS green beds, finegrained, log. 

" Core Run occasional vertical fractures, stepped and ~ V/, thinly-bedded and laminated, slightly 
#15-HQ rough, seem to be associated with bedding " vvj to moderately weathered, H=R3 with 

" Length 4.8 ft 0 planes, surfaces are slightly weathered to more " yy.' weak zones of R2 to R1, moderately to 
I ~ RIM%'V weathered and clayey in shale like zones, core ~ A// highly fractured, shale like zones of 
H " came out relatively intact but broke into rubbly " Jvy ~ very thin bedded and platy or flaky 
™ " angular material while handling. ~V/~ Partin9s. bedding dips 10 to 20 

39 0 \v " degrees. 

40 Core Run 
• #16-HQ — — — 
* - Length 3 ft 0 - VX -

j _ Recovery _ -A// _ 
100% Clayey bed at 41 ft. vx 1 ! 

• -
• . Blocked at 42.0 ft. 

I ~ ~ T.D. = 42.0 ft. 

• 45_2 _ 

• 50— J L_ 

j 

I ; 

I j j .  •  

I 
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•— PROJECT NUMBER: BORING NUMBER: 

342475.A1.01.T1 PB-1 SHEET 1 OF 2 

CH2MHILL 

a m SOIL BORING LOG 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : NW Pedestrian Bridge Abutment (987131.8 N. 873464.5 E) 

•I ELEVATION : 3262.9 ft DRILLING CONTRACTOR : HazTech Drilling (Chris Peterson) 

• DRILLING METHOD AND EQUIPMENT: H.S.A. CME 850 Track Mounted 

WATER LEVELS : 20.5 ft bas 13/23/20061 START : 3/23/2006 END : 3/23/2006 LOGGER : J. Butler 

— DEPTH BELOW GROUND SURFACE (It) STANDARD SOIL DESCRIPTION COMMENTS 

• ,MTCpu»r ,m PENETRATION 
• INTERVAL (fl) TF*5T RESULTS 
W 'F=>'™==>UL'=> SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 

RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 
#TYPE CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 

• 22 

I 5_Z_5,0 J _ 
fi _ SILTY SAND (SM) grading to POORLY-GRADED _ SPT conducted with CME Autohammer, 140# 1.5-

1.5 1-SS ~n\ SAND with SILT (SP-SM), red-brown, moist very loose, inch standard split-spoon samples. 
6.5 sand fine to medium grained, approximately 15 to 20% 

« fines. 

• 10 " 10.0 1 _ 
• _ on 17 16 POORLY-GRADED GRAVEL with SILT and SAND 

1.1 2-SS ivn (GP-GM), brown with red and green gravels, moist, 
115 ' ) dense, gravel well-rounded, fine to coarse, sand fine to 

•| coarse, approximately 15% fines, -40% sand. 

I 15 " 15.0 _ _ 
* _ SS-3 continued POORLY-GRADED GRAVEL with SILT _ Some larger gravel pieces wedged in sampler. 

0.9 3-SS (69) and SAND (GP-GM), slightly less fines (10%), very 
16.5 " ' dense, gravel coarse. 

• 20_2 20.0 _I _ 
POORLY-GRADED GRAVEL with SH-T and SAND 

0.9 4-SS (An) (GP-GM), brown-red with green, white, and tan gravels, 
M 21.5 wet dense, approximately 5 to 10% fines,-30% sand. 

• 25_^ 25.0 J J 
Continued POORLY-GRADED GRAVEL with SILT and 

5-SS /461 SAND (GP-GM), similar to SS-4. 
• 26.5 ( ' 

• LI I I  1  3  J 

I 
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PROJECT NUMBER: BORING NUMBER: M 

342475. A1.01 .T1 PB-1 SHEET 2 OF 2 I | | 

CH2MHILL 

SOIL BORING LOG m 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : NW Pedestrian Bridge Abutment (987131.8 N. 873464.5 E) 

ELEVATION : 3262.9 ft DRILLING CONTRACTOR: Haz Tech Drilling (Chris Peterson) • 

DRILLING METHOD AND EQUIPMENT: H.S.A. CME 850 Track Mounted B 

WATER LEVELS : 20.5 (I bos (3/23/2006) START : 3/23/2006 END : 3/23/2006 LOGGER : J. Butler 

DEPTH BELOW GROUND SURFACE (ft) STANnARn SOIL DESCRIPTION COMMENTS ^ 

iMTcovil «n PENETRATION —^ ~ ~ ~ ~ ~ ~ ~  B  INTERVAL (ft) TEST RFSItl TS 
SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, ™ 

RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 
r*TYPE ivi-jr CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 

<N) B 

" 30.0 1 non-93 POORLY-GRADED GRAVEL with SAND (GP), _ Spoon had-1 ft of sandy slough in top. B 
0.5 6-SS brown-red to gray, wet, <5% fines. 

31.5 _ 
Let borehole sit for 30 minutes to measure water _ m 
level. • 

35_^ _ B 

40_I — — • 

45 J - - l 

50j _ • 

! 55_J _ — 

I 60 1 J 

I 
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•™ PROJECT NUMBER: BORING NUMBER: 

342475.A1.01.T1 PB-2 MEET 1 OF 1 | j 

CH2MHILL 

m SOIL BORING LOG 
v 

PROJECT: Milltown Bridge Infrasture Mitigation LOCATION : (986817.8 N, 873561.2 Et 

• ELEVATION : 3259.0 ft DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) 

B DRILLING METHOD AND EQUIPMENT: Burlev 4500 Componentized, Core/HWT Casing Advancer 

WATER LEVELS : (submerged) START : 4/26/2006 END : 4/26/2006 LOGGER: J. Butler 

» DEPTH BELOW GROUND SURFACE (It) STAN0ARD SOIL DESCRIPTION COMMENTS 

INTERVAL Iftl PENETRATION B IN EKVAL (it) TEST RESULTS 
BPmvFBY im S0IL NAME- USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 

' ' MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 
#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 

• (N) 

• _ Driller notes light sands and gravels-1-2 feet, 
otherwise soft. 

_ " SPT w/cathead and rope safety hammer (140# 
• " 130") 

I 3.5 ~ 
- Q .  L E A N  C L A Y  ( C L ) ,  dark brown-gray, wet very soft, low _ SS-1 possibly pushed a gravel through sample 

B _ 0.2 1-SS .... to medium plasticity, a single 1.5-inch well-rounded zone. 
B 5 5.0 _ gravel in spoon. Slipbox to mudline = 8.5 fL 
B Slipbox to pool = 4.2 ft. — 

6.0 " Pool to mudline = 4.3 ft. ] 

j _ _ ST-2, tip of tube is slightly damaged, although tube j 
M pushed easily. 
S I 0.0 2-ST NA 

_ 8.5 | 
, n 0  L E A N  C L A Y  ( C L ) ,  b r o w n - g r a y ,  w e t .  v e r y  s o f t ,  l o w  _  S S - 3 ,  P P  =  0 . 2 5 ,  0 . 2 5 ,  0 . 2 5  k g / c m 2  

• 3-SS " plasticity, peppered with wood chips and some rootlets. 

I  ' L L 
" 4-VS NA - VS-4: pushed by hand (very soft) 

, j Tip of ST-5 is SILTY SAND (SM), brown, wet, very ~ Used med. vane, good test-took 8 rev. for full 
B loose, approximately 30 to 40% fines. ~ residual agreemenl 
I " 2.2 5-ST NA " ^easypush 
B - - TV = 0.15 kg/cm 

- - PP = 0.25, 0.25 kg/cm2 
13.5 

_ ~ . , SS-6 is interbedded LEAN CLAY (CL) and 
B 1.1 6-SS SILTY/CLAYEY SAND (SM/SC), brawn, wet, soft/very j 
B 15 15.0 '' loose. 

16.0 

•I _ Tip of ST-7 is SILTY SAND (SM), gray, wet loose, with _ Driller notes some gravel at -17 to 18 ft mixed in i I 
B ~20 to 30% fines. matrix. 
B 1.2 7-ST NA 

•-Hi : : ! 
m _ ? 1 fi SS-8 SILTY SAND (SM) to SANDY SILT (ML), _ Driller notes larger gravel at 19.5 ft. 
Z _ 1.1 8-SS " " gray-brown, wet, loose to finri, -30 to 70% fines, <5% 
B 20 20.0 ' small gravel in upper sample. _ Cobbles and gravels (bony drilling) below 20 ft. 

Switch over to HQ rock coring at 22.5 fL ; 

B _ Small cobbles and coarse gravel recovered, max size is 
j _ approximately 4 inches, sand with-10% fines 

recovered on some gravels in run. 

I 
! _ 25.5 

_ I SS-9: POORLY-GRADED GRAVEL with SILT and 
8| _ 0.8 9-SS SAND and COBBLES (GP-GM), pink-gray, web very 
B 27.0 ' dense, approximately 20% sand, 10% fines, 20% 

| - ~\cobbles. /~ Backfilled borehole with bentonite chips. 

•  I J  l  I I  l  j  i  
• 
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•™ PROJECT NUMBER: BORING NUMBER: 

342475.A1.01.T1 SW1-1 EET 1 OF 3 j 

ch2mhill 

m SOIL BORING LOG 
1 

PROJECT: Milltown Bridge Infraslure Mitigation LOCATION : South Side 1-90 (986546.6 N. 872209.3 E) 

• ELEVATION: 3261.5 ft DRILLING CONTRACTOR: HAZ TECH Drilling 

I DRILLING METHOD AND EQUIPMENT: H.S.A. CME 850 Track Mounted 

WATER LEVELS • — START : 3/30/2006 END : 3/30/2006 LOGGER : G. Warren 

1 DEPTH BELOW GROUND SURFACE (It) STANDARD SOIL DESCRIPTION COMMENTS 

• 1.™,,, PENETRATION - ~~~~~~ 
• INTERVAL (II) TEST RESULTS 

oEmmv ,,, SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 

#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 
• (N) 

£ _ 0.5 

1.0 1-ST 

I 
| 3.0 

TIP: SAND (SP, brown, moist, loose, fine grained, 5% _ PP= 0.5; 0.5 tsf. 

1.7 2-ST Sllt 

• 5 5.0 J 
B _ TIP: SAND (SP), dark brown, moist, loose, fine to very No PP - Sandy 

2 0 3 ST fine 9ra'ned'trace woody organics. 

I : 70 — ; ; 

• 8.0 
_ TIP: SILT WITH FINE SAND (ML), dark brown, moist ~ TV= 0.14 tsf. 

' - 1 6 4 ST soft, non-plastic, 10-20% very fine sand. 

• 10 " 10.0 
® _ TIP: SAND (SP), with SILTY zones, brown, wet, loose, _ No TV or PP; loose sand. 

fine to medium grained, few wood fragments. 

• I 12.0 ^ 

~ 13.5 
_ _ SAND (SP), brown, moist, very loose, fine grained, no _ Sandy, collect SPT. 
B _ 0.4 6-SS ~.y. fines, abundant wood fragments, 1/2" thick gray 
• 15 15.0 1 SILTY/CLAY seam, very soft very low plasticity. 

0.5 7-ST 

I • 17.0 
B 17.5 

LEAN CLAY (CL), gray to dark gray, moist, very soft _ Sample slid out of S.T., collected in baggie 
1.3 8-SS WOR very low plasticity, fine sand, sandy clay seams. 

•| 19.0 " Sandy at 17.5'collect SPT. 
•I TOP: SILT/SAND MIX (SM-ML), dark brown, wet, soft. PP=<1.0, <1.0 
B 20 J TV= 0.2 

TIP: ORGANIC SILT (ML), black, slightly moist, soft. ; 
21.0 : 

B " 22.5 i 

H 1.8 10-ST 

B 24.5 | 
™ 25 25.0 | 

2-2-20 TIP: SOLID WOOD PIECE _ No TV - wood in ST driller noted "hit something". I 
— . 1.1 11-SS SAND(SP), brown, moist, loose, rapid dilatancy, fine 
® _ 26.5 _ grained. Piece of purple gravel in shoe. ; 
fl Alluvium at 26.5' 

•  I J  M  I  j  I  
• 
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•

PROJECT NUMBER; BORING NUMBER: " • 

342475.A1.01.T1 SW1-1 SHEET 2 OF 3 I | | 

CH2MHILL " 
g, SOIL BORING LOG • 

PROJECT: Milltown Bridge Infrasture Mitigation LOCATION : South Side I-90 (986546.6 N. 872209.3 E) 

ELEVATION: 3261.5 ft DRILLING CONTRACTOR : HAZ TECH Drilling H 

DRILLING METHOD AND EQUIPMENT: H.S.A. CME 850 Track Mounted - W 

WATER LEVELS : — START : 3/30/2006 END : 3/30/2006 LOGGER : G. Warren 

DEPTH BELOW GROUND SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS FLB 
... PENETRATION ' ' • 

INTERVAL (ft) rrpj nrqi II TO TEST results SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, m 

RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 
[#TYPE eFrrrr CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 

(N) I 

30.0 1A98.9R SILTY GRAVEL (GM), dark gray, wet, very dense, 1.3" _ | 
0 8 12-SS reoi minus. TIP: May be Bedrock broken into thin angular 

" 31.5 (53) slabs. 

j Faster drilling @ 33 ft. 

35_^ 35.0 _ — • 
SAND, mixed lithology possibly heaved. _ • 

1.5 13-SS 
35 5 ' ' Sands and fine gravels. _ _ I 

Continue smoother drilling. _ • 

40 40.0 _ — • 
~~ i a cn/R- TIP: SAND (sp)- P" '̂6 mardon, green, weL loose, _ Refusal on bedrock, begin rock core. _ » 

15 14-SS , mixed lithology, 41.0'Argillite Bedrock 

" 41.5 (59/11 } m 

Begin Rock Coring at 41.5 ft below ground surface _ . • 
See the next sheet for the rock core log _ H 

45j _ — • 

50_^ _ — ™ 

55j I  

I 60 1 J 

I 
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•H PROJECT NUMBER: BORING NUMBER: 

342475.A1.01.T1 SW1-1 EET 3 OF 3 j I 
CH2MHILL ~ 

• n»i ROCK CORE LOG 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : South Side I-90 (986527.0 N. 872244.1 E) 

•j ELEVATION : 3261.5 ft DRILLING CONTRACTOR : HAZ TECH Drilling 

I DRILLING METHOD AND EQUIPMENT : H.S.A. CME 850 Track Mounted j 

WATER LEVELS : — START : 3/30/2006 END : 3/30/2006 LOGGER : G. Warren 

— _ DISCONTINUITIES LITHOLOGY COMMENTS 

9 E. > 2. DESCRIPTION 3 ROCK TYPE, COLOR enc «MN nccrru nc PACIWO 
Sg ? §0 y MINERALOGY.TEXTURE, FLUDLC^ CORINGRATEAND S 
i< - b DEFTH,TYPE,ORIENTATION,ROUGHNESS, £ WEATHERING,HARDNESS, Ron ! 
£ £  £ § 8  2  < £  P L A N A R I T Y ,  I N F I L L I N G  M A T E R I A L  A N D  |  A N D  R O C K  M A S S  S ^ T W E ^ ^ N G R O D  

•  D m  8 9 k  c i »  £ E £  T H I C K N E S S ,  S U R F A C E  S T A I N I N G ,  A N D  T I G H T N E S S  g  C H A R A C T E R I S T I C S  '  

• 35_I — — — 

• 40_I — — — 

I 415 " I 
• Fractures dip approximately 20 degrees from _ xZ _ Argillite Bedrock, purple, fine-grained, Begin HQ Core. 
• ~ horizontal, slightly rough, planar to slightly _ _ finely laminated, slightly weathered, 

~ C#T5eHRQ wavy, clean to clay coated, thin "flakey" zones % H=R3, very poor rock mass, 
Length 3.5 ft 10% on joints. 3 to 5 fractures per foot. ~ \S5< weattlerecl zones on bedding plane, 

• Recovery ~ yV " breaks (shale-like partings), bedding 
• " 91% Clayey at 44' dips 15-20 degrees. " 

| 45 450 _ W _ — 

M ~ yA Argillite, similar to above, slightly to 
:• ~ Core Run X/, moderate weathered, H=R3, thin 
§|j , Fractures dip approximately 10 to 20 degrees, _ NY5 _ bedded. 

Recovery slightly rough to rough, slightly wavy, 
98% weathered surfaces with flakey particles — Shaley zone. 

M ~ (shale-like), some staining. " " 
• Highly fractured below 48.5, clayey " = ~ More weathered/fractured below 48.5', 
• 50 " 50 0 rubble/gouge. == clayey rubble. 

ROCK CORE 
" " " TERMINATED AT 50.0'. 

I j 

6o 1 1 L J 

I 
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PROJECT NUMBER: BORING NUMBER: 

342475.A1.01.T1 SW1-2 EET 1 OF 1 

CH2MHILL 

. SOIL BORING LOG 

PROJECT: Milltown Bridge Infrasture Mitigation LOCATION : South Side 1-90 (986616.8 N, 872513.1 E) 

• ELEVATION : 3255.5 ft DRILLING CONTRACTOR : HAZ TECH Drilling 

• DRILLING METHOD AND EQUIPMENT : Burlev 4500C - Barge, HWT Casing Adv. (HQ Rock Core) 

WATFRI FVFI R • — START: 4/19/2006 END: 4/20/2006 LOGGER: J. Butler 

B DEPTH BELOW GROUND SURFACE (ft) STANDARD SOIL DESCRIPTION COMMENTS 
imtcdn/AI /m PENETRATION | I 

• INTERVAL (ft) TFTT RESULTS 
m SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 

RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 
#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 

I (N) 

• 5 " 5.0 _ 
• 1114 1F POORLY GRADED GRAVEL WITH SAND (GP), SPT cat/head & rope 

i 0.3 1-SS /oqi multi-colored, wet medium dense, gravel fine to coarse, _ safety hammer, 2 wraps around cathead, (140 
6.5 rounded and subangular. lb/30"), 

M ~ Mudline is 7.8 fet below pool. 
B ~ 7 5 " P°°' elevation = 3259.8 ft. 

B ~ DMS-2 POORLY GRADED SAND (SP), gray, wet _ DMS-2 using 3-inch split spoon (D&M sampler) 
1.5 2-DMS IT) loose, homogenous. with rings. 

9 0 ' ' ' Driller notes smooth easy advancement. 

B 10 ~ 10.0 _ _ 
DMS-3 DMS-3 3-inch split barrel samples, with rings. 

1.1 3-DMS 2:x:3 ~ " 
:_LL5 (6) : 

- 13.8 
• - 14.2 4-VS VS-4 material stuck in vanes LEAN CLAY (CL), - VS^f collected material in vanes in ziploc 
• - gray, wet firm, low to medium plasticity. " VS-4 used small vane (12.5x2.3cm) 

- 15.8 5-VS 
- ST-6 POORLY GRADED SAND WITH SILT (SP-SM), - VS-5 used medium vane (14.5x3cm) maxed out. 

B " 2.1 6-ST brown, gray, wet, loose to medium dense, approximately -
V  " 1 7  4  - 5 %  f i n e s .  -  C o m e  b a c k d o w n  t o  1 5 . 0  f t .  w / H W T  c a s i n g  a n d  
• - advanced Shelby over zone disturbed by VS-5. 

Contact coarser grained: ALLUVIUM at 17.5 ft. bgs. 
_ - ST-6 TV= 0.15 

m . Driller notes gravel/cobbles in borehole beginning 
B - at 17.5' 
• 20 20.0 _ _ 

POORLY GRADED GRAVEL wrrHS|LT AND SAND Switch over to HQ at 22 ft. 
0.7 7-SS nni (GP-GM), gray brown with multi-colored gravels, wet _ Beginning at 16.48 

H 21.5 '' ' medium dense, approximately 25% sand, approximately 
B 1 5% fines; gravel subangular to subround. 

I j j 

B 27.0 ~ I 
1110 19 GRAVEL AND COBBLES) 0.7 up to 5-inches in size, _ End Drilling 4/19/06 at 27.0' 

8-SS Argillite and Quartzite, well rounded, approximately 30% 
•• ~ 28.5 sand, approximately 5-10% fines. 

B I 29.5 
30 I I I I 

Begin Rock Coring at 30.0 ft below ground surface 



•

PROJECT NUMBER; BORING NUMBER: • 

342475.A1.01.T1 SW1-2 SHEET 2 OF 2 I | ! 

CH2MHILL 

T0- ROCK CORE LOG . 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION ; South Side I-90 (986616.8 N, 872513.1 E) 

ELEVATION : 3248.5 ft DRILLING CONTRACTOR : HAZ TECH Drilling fi 

DRILLING METHOD AND EQUIPMENT : Buriev 4500C - Barge, HWT Casing Adv. (HQ Rock Core) B 
WATER LEVELS : — START: 4/19/2006 END: 4/20/2006 LOGGER : J. Butler. P.E. 

„ DISCONTINUITIES LITHOLOGY COMMENTS « 

E jE uj. DESCRIPTION 3 ROCK TYPE, COLOR. cnc AMn ncam nc PACIKK H 
Sg |*-g J? |o O MINERALOGY,TEXTURE, FUTOLOSS CORINGFATCAND 
I< «- DEPTH, TYPE, ORIENTATION, ROUGHNESS, x WEATHERING, HARDNESS, Ron 
££ 2 PLANARrTY.INFILUNG MATERIAL AND < AND ROCK MASS S^THNKS^AVING ROD 
o w  o g £  2  E E S  T H I C K N E S S ,  S U R F A C E  S T A I N I N G ,  A N D  T I G H T N E S S  g  C H A R A C T E R I S T I C S  1  '  •  

""Core Run- — H 

j ~ Length?5 fi 0 3 Fractures, 25 degrees - 40 degrees, rough _ SZ Contact ARGILLITE at 30.5', purple 
" Recovery „ ungulating to stepped, little to no infill, gray, moderately weathered, H=R2, 
" 32.080% loose (<1 mm), countless % R3. _ _ 

~ Fractures 10 degrees - 30 degrees, rough _ _ 
Core Run stepped to undulating. ^99 

* #10-HQ ~ V// m 
- Length 5 ft 58% 4 " XO " B 

30 Recovery — nXX — — fHl 
100% 1fl VX. Better quality rock mass above 39 ft. _ • 

>1° _ than is typical other borings - less 
" \NX " weathered, fractured. 

"3L0 i_ • 
Several healed fractures, tight. - xy< - Continued ARGILLITE, purple gray _ •; 

>1U yy. with more green streaks and layers B 
" " below 39 fL; R2 to R3 above 39; R1 

Core Run ^ _ >09 below. 
#11-HQ wy. Below 39 ft. rock mass quality _ B 

40 " Lo«ll!»5™ > degrades - much more weathered and £ 
e%%e,Y yy, fractured, rock is nearly continuously _ B 

>10 ~ <99 ~ fractured (most healed) and weathered 
~ oo< along fractures. 

1^0 ^ M:  :  | 
Bottom of hole at 42.0 fL bgs. _ _ B 

L I 

; j L 1 

55J _ _ — 

60 j 
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I PROJECT NUMBER; BORING NUMBER: 

342475. A1.01 .T1 SW1-3 EET 1 OF 1 ! ' 

CH2MHILL 

- -Tgfr SOIL BORING LOG 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : Between I70 EB/WB, River Right (986570.1 N. 872439.6 E) 

• ELEVATION : 3250.0 ft DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) 

I DRILLING METHOD AND EQUIPMENT : Burlev 4500C - Barge. HWT Casing Adv. (HQ Rock Core) 

WATER LEVELS : (submerged! START : 4/19/2006 END : 4/20/2006 LOGGER : J. Butler 

_ DEPTH BELOW GROUND SURFACE (ft) STANDARD SOIL DESCRIPTION COMMENTS 

IMTCD\/AI /m PENETRATION — - - — . -tt INTERVAL (fl) TEST RESULTS 
• — SOIL NAME, USCS GROUP SYMBOL, COLOR. DEPTH OF CASING, DRILLING RATE, 

RECOVERY (It) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 
#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 

• (N> 

S Cathead and rope safety hammer with 2 wraps 
~ around cathead (SPT 140#/30-inch) 

~ 3.9 
_ ~ 1-0-1 POORLY GFtADED SAND (SP), gray, wet, very loose, " Pool today elevation 3258.8 ft. (lowered to 1 feet for 
I 5 " 5 0 (1) homogenous. " spillway survey). 

I ~ 5.5 ~ ~ 
. . .  C o n t i n u e d  S P ,  s i m i l a r  t o  S S - 1 ,  e x c e p t  l o w e r  0 . 2  f t  i s  

0.4 2-SS " " primarily wood chips. 
M 7.0 ( ' ~ 

1 Recovered a piece of leather on bit at 8.0 ft. 
- 8.8 1 

M - 9-2 3-VS - Bagged material stuck on vane, combo VS-3A/S-4. 
• _ 9.6 . 

p| 10— — VS-3A/S-4 good tests, used medium vane — 

I TgisSILWS/WD(SMX with alayer of dark gray ! ST^Spush, medium stiff. -
LEAN CLAY (CL) in last 1/4 inch. M K 

• 2.6 5-ST 

• 13.0 " ~ 
3^6.50/5" SS-6 interbedded SM & CL upper 0.3 then 1.1 feet of 

_ 1.4 6-SS (96/11") Pine (a.k.a. wood). 

I J J 
Had to switch over to HQ to get through wood to 
tight on casing. Wood identified as pinus 

_ ~ ponderosa by team arborist M. Starling. 

;J§ 17.5 i I I 
„ . ,. Core run to 17.5 encountered cobbles and gravel at 

0.8 7-SS 16.5 ft. maximum size 5 inches. 
M 19.0 ( J SS-7 POORLY GRADED GRAVEL WITH SAND (GP), 
• ~ ~\ subrounded to well rounded gravel, fine and coarse, f Backfilled borehole with bentonite chips ( bags) 
| 20 Xapproximatelv 30-40% sand (ALLUVIUM/ /" 

• , _ J 

I 30 1 j 
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•— PROJECT NUMBER: BORING NUMBER: ! 

342475.A1.01.T1 SW2-1 SHEET 1 OF 3 

CH2MHILL 

_ ^ SOIL BORING LOG 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : I-90 eastbound (986405.1 N. 872474.0 E) I 

M ELEVATION : 3252.4 ft DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) 

• DRILLING METHOD AND EQUIPMENT: Burlev 4500 Componentized, Core/HWT Casing Advancer 

WATER LEVELS : (submerged) START : 4/20/2006 END : 4/25/2006 LOGGER: J. Butler 

_ DEPTH BELOW GROUND SURFACE (ft) gjANDARD S0'L DESCRIPTI0N COMMENTS 

8 ,m PENETRATION 
• INTERVAL (ft) TEST RESULTS 
• SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 

RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND I 

ft TYPE 6-_6-_e" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 
• (N) 

_ " _2Y) 
p POORLY-GRADED SAND with GRAVEL (SP), gray . Driller notes soft muddy material in the first foot, 
• ~ 0.7 1-SS no\ with multicolored pieces, weL dense. _ then gravelly. 

3.5 ( . - j 

• 7.0 
W  ~  l n n  L E A N  C L A Y  ( C L ) ,  g r a y ,  w e t ,  s o f t ,  l o w  t o  m e d i u m  _  D r i l l e r  n o t e s  s o f t e r  a t  4 . 5  f t .  D e p t h  t o  m u d l i n e  b e l o w  _  !  
• " 1.4 2-SS plasticity, some zones of high plasticity, homogeneous. table (slipbox) = 15.0 ft _ : 

~ 8 5 t0' ~ Slipbox to pool = 4.2 ft 
1 " 10.8 ft pool to mudline. 

H - ' SS-2 TV = 0.125 kg/cm2 

• 10 - " PP = 0.25,0.25 tsf 
B — Driller notes firmer at 9.0 ft. 

- - Attempted vane at 9.5 ft, could not push, felt 
- gravelly, some larger-sized particles (cobbles). 

• 12.0 
3 " oon-OR POORLY-GRADED SAND with SILT and GRAVEL . Driller notes boulder (or large cobble) at 14.0 ft. 
• 1.1 3-SS Mcf (SP-SM), gray, wet dense, approximately 25 to 30 % _ Tightened up, switch over to HQ at 15.5 ft. 

13 5 ' gravel, approximately 15% fines. Core to 18 ft (full stoke). 

|  , r  J  

•• 19.0 
• " 11-11-17 POORLY-GRADED GRAVEL with SILT and SAND _ End of drilling 4/20/06 At 19 ft. 
| 20 " 20.0 (28) (GP-GM), gray, wet, medium dense,-10% fines,-30% Resume drilling at 19 ft on 4/25/06. 

^ksand. V 
Begin Rock Coring at 20.0 ft below ground surface 

M - See the next sheet for the rock core log 

• J J  

•  l  J  I I  I  j  ]  

I 
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PROJECT NUMBER: BORING NUMBER: • 

342475-A1.01.T1 SW2-1 SHEET 2 OF 3 a • 

CH2MHILL 

ROCK CORE LOG | 

PROJECT: Milltown Bridge Infrasture Mitigation LOCATION : I-90 eastbound (986405.1 N. 872474.0 E) 

ELEVATION: 3252.433 DRILLING CONTRACTOR: Crux Subsurface (Mike Starling) H 

DRILLING METHOD AND EQUIPMENT: Burlev 4500 Componentized. Core/HWT Casing Advancer M 

WATER LEVELS : (submerged) START: 4/20/2006 END : 4/25/2006 LOGGER : J. Butler. P.E. 

„ DISCONTINUITIES LITHOLOGY COMMENTS • 
§ —. osf. O ^ 

j :*£. ® DESCRIPTION O rdtkivpf mi OR 
"Jul O MiN^inrv'-mrn»P SIZE AND DEPTH OF CASING, ™ /YI^1' D5 — MINERALOGY, TEXTURE, p i iir\ • /~*cc padimp datc AMH 

* £ >  -  h O  D E P T H ,  T Y P E ,  O R I E N T A T I O N ,  R O U G H N E S S ,  I  W E A T H E R I N G ,  H A R D N E S S ,  " i ^ ^ ^ ^ ^ T E A N D  
£& a: §8 2 PtANARITY, INFILUNG MATERIAL AND < AND ROCK MASS RC)D _ 
S 3  8 ^ £  C £  S E S  T H I C K N E S S ,  S U R F A C E  S T A I N I N G ,  A N D  T I G H T N E S S  g  C H A R A C T E R I S T I C S  D R O P S ,  T E S T  R E S U L T S ,  E T C .  •  

10— — — — I 

«j j L J I 

! 20_J 20.0 ] ~ ~ ™ 
Core Run _ Continued ALLUVIUM, 

i ots it; ft 0 gravel/cobbles/sand. 
Fractures, 10 to 25°, rough, undulating to - - Contact at 20.8 ft with ARGILLITE, good fluid retention - • 

" Y_100% / stepped, tight. - Xv - pUrp|e-gray, finely bedded, moderately ~ I 
Core Run - ev? ~ to highly weathered, weak to medium " 

: Length™ ft 60 strong (R2-R3), " 
Recovery V>% m 

- 24 q96% -<// - I I 
24.4 to 24.6 ft, broken rnbble zone, pieces 3/4" _ NX _ . H 

25 minus, dean. ZZ 

Core Run 25.3 to 25.5 ft, broken rubbilized zone. x>o •! 
#7-HQ " >%•' 1 • 

LReooieryt ^ _ xX _ 26.5 to 27.3: rock color change to light _ I 
98% _ yZ __ brown-gray, slightly less fractured. 

27.3 to 27.4 ft, joint, 25°, smooth to rough, __ VX __ 
undulating, day infilling, 1/2-inch thickness, _ \v> H 

_ 29.0 open. _ VV _ B 

30 1 l__L_J jyyT J 

I 
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PROJECT NUMBER: I BORING NUMBER: 

342475. A1.01 ,T1 SW2-1 EET 3 Of 3 I j 

CH2MHILL 
• ROCK CORE LOG 

PROJECT: Milltown Bridge Infrasture Mitigation LOCATION : I-90 eastbound (986405.1 N. 872474.0 E) j 

S ELEVATION: 3252.433 DRILLING CONTRACTOR: Crux Subsurface (Mike Starting) | 

B DRILLING METHOD AND EQUIPMENT: Burlev 4500 Componentized, Core/HWT Casing Advancer j 

WATER LEVELS : (submerged) START : 4/20/2006 END : 4/25/2006 LOGGER : J. Butler. P.E. 

•j _ DISCONTINUITIES LITHOLOGY COMMENTS 

I TaTT DESCRIPTION 8 ROCK TYPE, COLOR 
Sw y MINERALOGY,TEXTURE, mmlass rmiNrRATFAwn 
x< ~ DEPTH, TYPE, ORIENTATION, ROUGHNESS, x WEATHERING, HARDNESS, 

_ fcfe Sg8 2 PLANARITY.INFILUNG MATERIAL AND | ANDROCKMASS ROD ; 
B gg gw£ £ xuj THICKNESS, SURFACE STAINING, AND TIGHTNESS g CHARACTERISTICS UKura, icoi kcsulio, ctu. 

| _ 29.7 to 29.8 ft, broken rubbilized zone, 1/2" Continued ARGILLITE, purple-gray, End Box 1 at 29.0 ft. 
Core Run minus with some clay. moderately weathered, weak to Start Box 2 of 2. 

#8-hq Fractures 20 to 40°, smooth, planar to <// medium strong, fractures are prevalent 10:58 ; 
_ - Length 5 ft 0 undulating, little or no infilling, tight. ~ \vi" throughout rock mass, although most 11:02 
H ~ <T02%y ' Yy' are healed, porosity through rock must ~ | 
| ~ ' be high as water is retained in j 

" \\x " fractures after core dries at surface. 

134,0 \W_ I 
,W Backfilled with bentonite 
iK 35_^ 1 chips (3 bags). ! 

•i 40_I _I L_ J 

I . J 

I j L j 

• j L j 

60 1 1 I J 

I 
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•• PROJECT NUMBER: BORING NUMBER: 

342475.A1.01.T1 SW2-1B EET 1 OF 1 ! 

CH2MHILL 

| SOIL BORING LOG 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : 8 fl upstream from SW2-1 (986410.7 N, 872480.6 E) 

• ELEVATION : 3253.9 ft DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) 

•I DRILLING METHOD AND EQUIPMENT : Burlev 4500 Componentized. HWT Casing Advancer 

WATER LEVELS : (submerged! START : 4/25/2006 END : 4/25/2006 LOGGER : J. Butler 

jg| DEPTH BELOW GROUND SURFACE (ft) STAfjnARn SOIL DESCRIPTION COMMENTS 

• iwtpbvai m\ PENETRATION 
HE INTERVAL (ft) T_ST RESULTS 

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 
RECOVERY (ft) MOISTURE CONTENT. RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 

^ #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 
|1 (N) 

Cobbles and Gravel. _ Driller notes very gravelly/cobbly material upper 3 
Sandier with Gravel. ft. 

6.0 " I 
LEAN CLAY (CL), gray, wet, very soft, medium Driller notes softer material (possibly fine sand) at 

• " 1.5 1-SS ^ plasticity. " -5.0ft. 
• " 7.5 U 
• SS-1 TV = 0.25 kg/cm2 

" 86 " PP = 0.25, 0.5, 0.25 kg/cm2 

_ g o ?,ys NA _ VS-2: bagged some CL from vane. 
||, _ Tip is LEAN CLAY with SAND (CL), gray-brown, wet, _ Tip of ST-3 slightly dented, sand/gravel at-10.8 ft. 
M 10 on oct ma firm, low plasticity,-10 to 15% very fine sand. ST-3: TV = 0.25 kg/cm2 

• ~ NA PP = 1.0,1.0,1.0 kg/cm2 

" 19-a ; : 
_ SS-4: recovered some coarse sand and fine gravel SS-4 likely pushed coarse gravel in tip of shoe. 
• _ 0.1 4-SS ;?7 pieces. 

1 ^ : : 

" 

™ 20— — — 
i 

'  ̂ 25j J J 

I 30 1 j 

I 
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I PROJECT NUMBER: BORING NUMBER: 

342475. A1.01 .T1 SW2-2 EET 1 OF 3 ! 

CH2MHILL 

m SOIL BORING LOG 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : (986470.2 N, 872627.8 E) 

S ELEVATION : 3255.5 ft DRILLING CONTRACTOR: Crux Subsurface (Mike Starling) 

I DRILLING METHOD AND EQUIPMENT : Burlev 4500 Componentized. HQ Triple Tube Rock Core/HWT Casing Advancer 

WATER LEVELS : — j | START: 4/16/2006 END: LOGGER : J. Butler 

DEPTH BELOW GROUND SURFACE (ft) RTANnARn SOIL DESCRIPTION COMMENTS 

• imtcduai /m PENETRATION ^^^—~———~~ 
• INTERVAL (ft) TEST RESULTS 
m -rm/rov /m SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 

(tt) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 
m #TYPE 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 
I (N) 

• _ Only about -1 foot of riprap at surface Cathead and rope safety hammer with 2 wraps 
around cathead (SPT 140#/30 inch) 

•fc 2.0 
H _ g. g POORLY-GRADED GRAVEL with SAND (GP), _ Riprap on slope is typically <1-foot, with some 2-

_ 0.5 1-SS " multicolored, wet, medium-dense, gravel well-rounded. and 3-footers. 

3.5 " I 

I ^ •B _ 2 2-4 GRAVELLY LEAN CLAY (CL), dark gray, wet, firm, fine _ SS-2 must have pushed a gravel/cobble - low 
0.2 2-SS gravel, subrounded. recovery 

1' I ~ 

• 10 " 10.0 
™ _ 13 16 7 POORLY-GRADED SAND with SILT and GRAVEL _ SS-3 used 3-inch spoon with rings 

0.8 3-SS (SP-SM), dark gray, wet, medium dense, approximately 
_ 11.5 ' ' 5% fines, approximately 20% gravel. 

9 15 " 15.0 
0.5 4-SS 30-75-/3"-(R) POORLY-GRADED GRAVEL with SAND and _ SS-4 used 3-inch spoon with rings 

_ 5 8 (£Q COBBLES (GP), gray with multicolored gravels, wet, 
_ very dense, approximately 20 to 25% sand, cobbles " End of drilling 4/16/06 at 17 ft. Switch over to HQ 

IB >3-inchsize. " system. 

" Driller notes consistent drilling in sand with few 
~ gravels. 

I j j 
I I 22.0 | 

™ _ 8 9 12 POORLY-GRADED SAND with GRAVEL (SP), gray. Depth to mudline from slipbox table = 12 ft. j 
0.6 5-SS , weL medium dense, fine to coarse grained, Depth to water surface below slipbox = 4.3 ft. 

^ 23.5 approximately 15% fine, rounded gravel. Mudline is 7.7 ft below pool. 
H " " Pool elevation = 3259.8 ft. j 
B ~ ~ SS-5 upper 0.3 is heave. 

m 25_2 J J 

| 1 27.0 
0.6 6-SS 25-50-/3"-(R) POORLY-GRADED SAND with GRAVEL (SP), similar ] 

(<£) —. to SS-5 except larger gravel pieces. 15 to 25%. 1 
M _ Begin Rock Coring at 27.8 ft below ground surface 
• " See the next sheet for the rock core log j 

I 30 1 |_ 

I 
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PROJECT NUMBER: BORING NUMBER: • 

342475. A1.01 .T1 SW2-2 SHEET 2 OF 3 I 5 

CH2MHILL 

ROCK core log i 

PROJECT: Milltown Bridge Infrasture Mitigation LOCATION : (986470.2 N, 872627.8 E) _ 

ELEVATION: 3255.533 DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) I 

DRILLING METHOD AND EQUIPMENT : Buriev 4500 Componentized. HQ Triple Tube Rock Core/HWT Casing Advancer 

WATER LEVELS : — START: 4/16/2006 END: LOGGER : J. Butler. P.E. 

DISCONTINUITIES LITHOLOGY COMMENTS 
g v® 0 ••••••• ——————— H 

§•'<& _ DESCRIPTION 3 MINERALOGY TEXTURE SIZE AND DEPTH OF CASING, * 

£2 o DEPTH, TYPE, ORIENTATION, ROUGHNESS, J WEATHERING, HARDNESS, ^S^ '̂E^GWINGROD0 
£ &  S g 8  2  P I A N A R I T Y . I N R L U N G  M A T E R I A L  A N D  |  A N D R O C K M A S S  M  
S «  8 y £  n e  ! l a !  T H I C K N E S S ,  S U R F A C E  S T A I N I N G ,  A N D  T I G H T N E S S  g  C H A R A C T E R I S T I C S  U K U ^ S .  i t s i  K K > U L I S > , t i L . .  •  

15_J 1_ _J «| 

2°j : : J ® 

25j J 1 J 

- 27.8 ; I I 
- Core Run Continued ALLUVIUM as POORLY GRADED - ^ - D/_„ , 1TI= ,f ( .... " • 
- #7-HQ GRAVEL with SAND (GP), gray with " & - ARGILLITE, light gray-green to 14.26 - • 
_ Length 2.2 ft 0 multicolored fine and coarse gravels, - Sg.. purple-gray finely aminated . £ 
- subrounded to well-rounded moderately to highly withered, weak 

30 114 /0 to medium strong (R2-R3). 



PROJECT NUMBER: BORING NUMBER: 

342475. A1.01 ,T1 SW2-2 EET 3 OF 3 I | 

CH2MHILL 

• ROCK CORE LOG 

PROJECT: Milltown Bridge Infrasture Mitigation LOCATION : (986470.2 N, 872627.8 E) 

• ELEVATION : 3255.533 DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) 

H DRILLING METHOD AND EQUIPMENT: Burlev 4500 Componentized, HQ Triple Tube Rock Core/HWT Casing Advancer 

WATER LEVELS: — START : 4/16/2006 END: LOGGER: J. Butler. P.E. 

DISCONTINUITIES LITHOLOGY COMMENTS 
• o 
I j£ ® DESCRIPTION o ROPjrTVPi- rmnp 

W  S g  ? g o  O  M I N E R A L O G Y , ' T E X T U R E ,  m m  h r r a ^ m R U ^ R / V m A N r i  
x< DEPTH,TYPE,ORIENTATION.ROUGHNESS, x WEATHERING, HARDNESS, 

_ ergo PLANARITY, INFILUNG MATERIAL AND | AND ROCK MASS S^TWe^WMG ROD 
• Qm I K THICKNESS, SURFACE STAINING, AND TIGHTNESS g CHARACTERISTICS DROPS, TEST RESULTS, ETC. 

• 2fcore Run 1455 
#8-HQ V/$ 

Length 2.2 ft 0 ~ V / ~  14:39 
I - Recovery - -

M - 32.L1°0% 

I ~ 8 Fracture 5° (HI smooth to slickensided ~ " ^on^nuec^ ARGILLITE, light m - Fracture, b (H) smooth to slickensided, _ purple-gray to brown-gray, zones that - ] 
5 undulating infilled with clay and calcite, open to are weak to very weak (R1-R2), 

A _ core Run loose. _ predominantly R2. 
•II [ #9-HQ -j Rock mass 
•; 35 Length 5 ft 15% Fractures 10 to 45° (one that is predominantly _ ^ 1 Below 34.5 ft, rock is easily broken 
• , verbcal), smooth, undulating typical y no into 1.5-inch pieces with some 

" 100 < _4_ infilling matenal or surface staining, tight. "NX" cobble-sized pieces. ] 

7 Many healed fractures within rock mass. - xZ -
• - 37.2 Fractures do not parallel bedding. - vy$ -
rm - >10 - %/, - Zone from 37.5 to 39.5 ft where rock is End Box 1 at 37.2 ft, start 

- - \X/ - weathered into subangular 3/4-inch Box 2 
>10 - vY? - minus gravel. 15:00 

_ Core Run - \/ - 15:02 
• _ #10-HQ >1Q _S<6_ 
• 40 Length 5 ft 40% W 

- R100%^ - - ^etter rock mass with less fracturing j 
\yi from 40 to 45 ft \ 

® 15:14 

(M| _ Core Run 
« #11-HQ " VV " 
H 45 - Length 4.8 ft 28% ~W~ 
Pp — Recovery — <// — — 

100% _ x/, _ 45 to 47 ft, very fractured and 
_ \\X _ weathered zone, rock easily broken 

y/z into 1-inch minus pieces. 

• ~ 47J5 -Vk-
B _ y// _ Driller notes harder drilling 

Core Run w (slower rate advancement) 
. #12-HQ 0 below 47 ft 

\m Length 3.5 ft 51% ^ 
\M ' Recovery ~ ~ 
i 50_- 100% : 

50.5 7 <£/ 
Backfilled boring with 

SB _ bentonite. 

1 55j : • j 

601 LJ_J i • 

i 
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•• I PROJECT NUMBER: BORING NUMBER: 

342475.A1.01.T1 SW2-3 EET 1 Of 1 l I 

CH2MHILL 

* -iHtv SOIL BORING LOG 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : Between I-90 eastbound, westbound - river left (986444.5 N. 872561.1 E) 

.M ELEVATION : 3252.0 ft DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) 

H DRILLING METHOD AND EQUIPMENT : Burlev 4500 Componentized, Core/HWT Casing Advancer 

WATER LEVELS : (submerged) START : 4/25/2006 END : 4/25/2006 LOGGER: J. Butler 

^ DEPTH BELOW GROUND SURFACE (ft) STANDARD SOIL DESCRIPTION COMMENTS 

H IMTCDV/AI /m PENETRATION 
H INTERVAL (ft) TEST RESULTS 
^ SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 

RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND I 
#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 

• (N) 

Large boulders and cobbles. _ Driller notes boulders at surface and at 3 ft, _ ) 
^ approximately 1-foot in size. 

• " " Missed top of soft zone because of boulders 
™ " " pinching casing - estimate top of-5 feet. 

- 6.3 
H 1-VS NA Material on vane is a fine SILTY SAND (SM), brown, - VS-1: vane maxed out (used med. vane, 6.5x13 
• " 77 TF" 2-DMS 3FT4 wet approximately 40% fines. - cm). 
M — (9m DMS-2: interbedded LEAN CLAY (CL), SILTY SAND - DMS-2: TV = 0.35 kg/cm2 

m - (SM), followed by CLAYEY GRAVEL (GC), brown - PP = 1.5 kg/cm2 

CL/SM then black GC, wet, medium dense, few rootlets. - only bagged CL/SM portion. 
, Estimated contact with gravel layer, GC, at-7.0 ft. 
M . 43-28-25 DMS-3: POORLY-GRADED GRAVEL (GP), very - DMS-3: no sample retained. 
Sjp 1-1 3-DMS ,gg, angular and broken up (large cobbles and gravels, 
v® 10.5 mixed litholoqy), wet, very dense. 

Bottom of hole at 10.5 bgs. . Backfilled borehole with bentonite chips (1 bag). 

I 20j J J 

• 25_I J J 

I 30 1 J j 

I 
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•m PROJECT NUMBER: _ BORING NUMBER: ~ 

342475. A1.01 .T1 SW3-1 HEET 1 OF 2 ] I 

CH2MHILL ! 

• Ipi SOIL BORING LOG 

PROJECT: Milltown Bridge Infrasture Mitiqaiion LOCATION : 1986744.1 N. 873316.7 E) 

• ELEVATION: 3258.0 ft DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) 

B DRILLING METHOD AND EQUIPMENT: Burlev 4500 Componentized, Core/HWT Casing Advancer 

WATER LEVE' Sjjsjihrnernnrit START : 4/14/2006 END : 4/15/2006 LOGGER : J. Butler j 
M DEPTH BELOW GROUND SURFACE (ft) STANDARD SOIL DESCRIPTION COMMENTS 
• ,m PENETRATION 
:» INTERVAL (ft) TCCT ppci n TO 

• SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 
RECOVERY (It) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND I 

#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 
• (N) 

™ ~ SPT with cathead and rope safety hammer, 2 
' " wraps around cathead (140#/30") 

I 2.5 
• POORLY-GRADED GRAVEL with SAND (GP), . Pushed rock in spoon during SPT run SS-1 . i 

0 2 1-SS multicolored, loose, weL SS-1: no sample retained 
! " 40 (6) 

^ From slipbox to mudline is 9.5 ft. 
B e "  "  F r o m  s l i p b o x  t o  p o o l  s u r f a c e  i s  4 . 2  f t .  
• — Mudline is 5.3 ft below pool ~ 

I 1 7.5 
• " LEAN CLAY to LEAN CLAY with SAND (CL), brown to _ SS-2 PP = 0.75,1.0,1.0 tsf 

I " 1.5 2-SS TTT dark gray, weL very soft, low plasticity, some small 
" g o  '  '  organics. _ . i 

• 10 10.0 _ , — 
• Tip ST-3 is POORLY-GRADED SAND (SP), gray, . ST-3 TV = 0.2 kg/cm 

I fine-grained, above that is LEAN CLAY (CL) to SILT PP = 1.0,1.0,1.0 tsf 
2.4 3-ST NA (ML), brown, wet, soft to firm, low plasticity. 

I 12.5 
„ , . SS-4 continued interbedded ML/CL with some sandy _ SS-4 PP 0.75, 1.0,1.0,1.25 tsf 

1.2 4-SS n\ and some organic layers, gray-brown to dark gray, wet, 
_ " 14 0 soft to firm. 

B 15 15.0 _ — 
^ — Tip of ST-5 is SILTY SAND (SM), brown, wet, stiff ST-5 PP = 2.25 2.25,1.75,2.5 tsf 

] TV = 0.4 kg/cm2 

M ~ 2.6 5-ST NA 

B 17,5 
SS-6: SILTY SAND (SM) to SANDY SILT (ML) . SS-6: only recovered SM/ML 

07 6-SS , Contact alluvium at 18.5 ft. 
^ " 19 0 ( ' Alluvium is primarily COBBLES and GRAVEL, _ Switched over to rock coring at 19.3 ft. 
• maximum particle size down to 24 ft is 0.8 ft, gravel and Blocked off at 21, 22, 23, and 24 ft. 
• 20 " small cobbles are rounded to well-rounded. End drilling 4/14 at 24.0 ft. 

| 
25 25 1 0 5 7-SS 35-50/1 "-(R) SS-7: no sample retained rock (cobble) stuck in bit-

: advanced core barrel 
— " 24.5 to 29.5 ft: had to trip out (-15% recovery) 

• 29.5 
30 Backed off at 32,32.5,34, and 39 ft. 

I 
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PROJECT NUMBER: BORING NUMBER: • 

342475.A1.01.T1 SW3-1 SHEET 2 OF 2 I I 

CH2MHILL 

-Msagjfev SOIL BORING LOG I 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : 1986744.1 N, 873316.7 E) 

ELEVATION : 3258.0 fl DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) I 

DRILLING METHOD AND EQUIPMENT : Buflev 4500 Componentized. Core/HWT Casing Advancer •• 

WATER LEVELS : (submerged) START: 4/14/2006 END : 4/15/2006 LOGGER: J. Butler 

DEPTH BELOW GROUND SURFACE (II) STANDAR0 SOIL DESCRIPTION COMMENTS • 

INTERVAL (ft) PENETRATION S 
1 ' TEST RESULTS • 

RP„0. ,PKV — SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILUNG RATE, 
(n) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 

#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION _ 
(N) I 

0.8 8-SS ib-Z4-zu POORLY-GRADED GRAVEL with SAND (GP), _ | 
_ 31.0 (44) red-brown, wet, dense, gravel subangular to 

well-rounded, -20% sand. COBBLES in core run, 0.3 to 
0.6 ft, estimated 10-15%. " mm 

34. 5 ~ " • 
35 16-30-50/1" POORLY-GRADED GRAVEL with SILT and SAND Collected sample from good zone of recovery in I 

35.6 (^) (GP-SM), red-brown, with green-gray gravel, wet, very _ core run. ™ 
_ ' (80/7") dense, approximately 25% sand, -5% fines. 

37,0 • 

0.5 10-HQ NA - -

39.0 " ~ ^ 
10 10 1 n POORLY-GRADED GRAVEL with CLAY and SAND " 15:00 ~ • 

40 0.6 11-SS (221 and COBBLES (GP-GC), red-brown, wet, gravel _ J • 
40.5 rounded to subangular, approximately 5 to 10% clay, 

~\~20% sand, cobbles up to 0.5 ft in size, mixed litholoqy. /~ Backfilled borehole with bentonite chips. 
Bottom of hole @ 40.5' bgs. " ^ 

50_; J ™ 

: j fi 

60 T 

1 
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PROJECT NUMBER: BORING NUMBER: 

342475.A1.01.T1 SW3-2 EET 1 OF 2 i 

CH2MHILL — I 

. • ^ SOIL BORING LOG 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : (986799.6 N. 873390.7 E) I 

• ELEVATION : 3255.4 ft DRILLING CONTRACTOR : Crux Subsurface (Mike Starling) I • 
• DRILLING METHOD AND EQUIPMENT: Burlev 4500 Componentized, Core/HWT Casing Advancer 

WATER LEVELS: (submerged) START . 4/13/2006 END : 4/14/2006 LOGGER: J. Butler 

M DEPTH BELOW GROUND SURFACE (ft) STAN0ARD SOIL DESCRIPTION COMMENTS 

I IMTEOWAI rm PENETRATION 
^B INTERVAL (ft) TF<ST RESULTS J 
^ SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 

RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 
pfTYPE- 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION j 

• (N) 

• Gravels and cobbles at mudlirie. Depth to mudline below slipbox is 12.0 ft. 
™ " Depth to water below slipbox is 4.2 ft. 

Mudline is 7.8 ft below pool. 
_ " Driller notes softer material at 3.0 ft. 

• 5j_5T! _ _ 
9 GRAVELLY SILT (ML) to GRAVELLY LEAN CLAY _ SS-1: no sample retained, SPT pushed one coarse 

0 2 1-SS ,7 (CL), brown-gray, weL firm, low plasticity, interbedded. sized piece of gravel. 
- 6.5 (5) ; ; 

I 10 " 10.0 _ _ 
• _ POORLY-GRADED SAND (SP), upper 0.7 ft, then _ SPT conducted with cathead and rope safety 

^ 1.1 2-SS ~1~, gradual transition to SILT (ML), SP brown-gray, wet, _ hammer (140 lb./30" drop). 
5 ( ' very loose, fine grained, ML brown, wet, soft, low At 6.5 ft driller notes gravel/cobbles, size 

IB plasticity. " increasing below 7.5 ft. 
B ~ 12 5 " Driller notes softer at 9.5 ft. 
™ 1 Tip of ST-3 is POORLY-GRADED SAND with SILT ~ SS-2 bagged SP (SS-2A) and ML (SS-2B) 

I 1.5 3-ST NA (SP-SM), -5% fines. -S** 

B 14.5 
B 15 15.0 _ _ 

17-43-50/1" SS-4 is POORLY-GRADED GRAVEL with SAND (GP), _ At 17.5 ft switched over to rock coring (HQ). 
161 88 4"^S multicolored alluvium, wet, very dense, gravel mostly Driller notes larger material. 

" : ' (93/7") fine, subrounded to well rounded,-15% sand. 

iB " 17.5 to 22.0 recovered subangular to well rounded 
" COBBLES with GRAVEL, mixed lithology, ranging in 

size from fine gravel to 0.9-ft cobbles. 

• 20j J _ 

B " n 2 . 5-SS - 50/4" (RWR) SS-5: no sample retained, blocked off at 21.0, 
22.0, 24.5 ft, typical 60-100% recovery. 

B " Pool elevation today is 3259.7 ft at dam, at 19:50 

B "am. 

25— — Blocked off at 26,28,32 ft. — 

B I 27,0 

! 0.6 6-SS 15^?f8 " -
M 28.5 ( ' 

I 30 1 J 

I 
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•

PROJECT NUMBER: BORING NUMBER: • 

342475. A1.01 .T1 SW3-2 SHEET 2 OF 2 f 

CH2MHILL 

SOIL BORING LOG | 

PROJECT: Milltown Bridge Infrasture Mitigation LOCATION : (986799.6 N, 873390.7 E) 

ELEVATION : 3255.4 ft DRILLING CONTRACTOR: Crux Subsurface (Mike Starling) I 

DRILLING METHOD AND EQUIPMENT: Burlev 4500 Componentized, Core/HWT Casing Advancer ® 

WATER LEVELS : (submerged) START : 4/13/2006 END : 4/14/2006 LOGGER : J. Butler 

DEPTH BELOW GROUND SURFACE (II) STANDARD SOIL DESCRIPTION COMMENTS | H 

PENETRATION I H 
INTERVAL (ft) TEST RESULTS H 

fT———- SOIL NAME, uses GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, ^ 
RECOVERY (it) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 

#TYPE 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION H 
(N) • 

I_iii - • 
_  . 0 0 , ,  7 - S S  /  50/2"-(R) Continued mixed lithology, POORLY-GRADED _ Recovered <0.5 ft from 28 to 30 ft. Wt 

(SOI?") I GRAVEL (GP) and COBBLES, from 32 to 34.5 ft is one _ SS-7: no sample collected. 0 
boulder, 1.1 ft in diameter, angular, gravels mostly well Blocked off at 34.5,36, 37 ft. 
rounded, estimate-10% boulders,-25 to 40% cobbles, " " 
-40 to 50% gravel, alluvium also contains some fraction " H 

35 " of sand although quantity is unknown. " I 

37.0 fl 
Q SS-8 also bagged some of the core run. H 

0.2 8-SS (27) ' ' 

38.5 _ 
Bottom of hole at 38.5' bgs. _ Pulled all HQ out and taped hole, stayed open ^ 

~ down to -36 ft. H 
40 _ Backfilled borehole with bentonite chips. _ 9 

— • 

- " 1 

55_^ _I J 

1 60 I J ^ 
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•tm PROJECT NUMBER: BORING NUMBER: 

342475.A1.01 .T1 SW4-1 SHEET 1 OF 2 

CH2MHILL * 
• SOIL BORING LOG 

PROJECT: Milltown Bridge Infrasture Mitigation LOCATION : South side, west end SH Zoo Bridge (986980.5 N, 873144.3 E) j 

B ELEVATION - 3261.2 ft DRILLING CONTRACTOR : HAZ TECH Drilling j 
• I 
• DRILLING METHOD AND EQUIPMENT : H.S.A CME 850 Track Mounted I 

WATER LEVELS : — START : 3/31/2006 END : 3/31/2006 LOGGER : G. Warren 

M DEPTH BELOW GROUND SURFACE (It) STANDARD SOIL DESCRIPTION COMMENTS 

Hf ! IHTCDWAI /»\ PENETRATION H INTERVAL (ft) TEST RESULTS 
• SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, j 

RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND j 
„ #TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 
• (N) 

• 0.5 

2.0 1-ST - j 

I 2.5 
M 3.0 

n n .  S I L T  ( M L ) ,  b r o w n ,  m o i s b  s o f t ,  l o w  p l a s t i c i t y ,  1 0 %  c l a y .  T V  =  0 . 1 5  ]  
: 1.3 2-ss °j1 ; j 

• 4.5 :; . . i 
• 5 5.0 _ _ 
B SILT (ML), with interbedded Clay and Silty Sand DP = 0.75 x 3 

sections, brown, moist, very soft, organic wood chips at 
tip. ; . j 

• " 7.0 
M " TIP: leaves, organics. _ No TV = Tip is all leafy organics 

I 10 " 10.0 _ _ 
• _ SILTY SAND (SM), Poorly-Graded Sand, brown, weL 

1.5 4-SS iy\ very loose, fine-grained, esL 20%-40% Silt. 
m 11.5 [Z' 

• ~ Gravel at 12'. _ Very slow augering in gravel. 

• 15 ' 15.0 _ _ 
POORLY GRADED GRAVEL (GP), purple with yellow _ Refusal at 15'; move 3 times, on 4th try get deeper. 

0.7 5-SS riQ) mottling, moist, medium dense, 1" minus, subround to 
M " 16.5 subangular, yellow clayey matrix. 

B 20_  ̂ 20.0 _ _ 
SILTY GRAVEL (GM), brown, wet, medium dense, 1" _ Driller estimates cobbles and boulders. 

0 8 6-SS Xo) minus, round to subangular, silty matrix, very wet. 

• I_2L5 ' I 

™ 25_^ 25.0 J _ 
SILTY GFtAVEL (GM), purple, web very dense, 1" 

_ ' 0 9 7-SS (c2) minus, mixed lithology, subround to angular, silty 
fl ~ _26;5 (b5) matrix. ^ _ 

I 30 1 j 

I 
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•

PROJECT NUMBER: BORING NUMBER: 9 
342475. A1.01 .T1 SW4-1 SHEET 2 OF 2 I • 

CH2MHILL 

-tgir SOIL BORING LOG | 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : South side, west end SH Zoo Bridge (986980.5 N. 873144.3 E) 

ELEVATION : 3261.2 ft DRILLING CONTRACTOR: HAZ TECH Drilling • 

j DRILLING METHOD AND EQUIPMENT: H.S.A. CME 850 Track Mounted • 

WATER LEVELS : — START : 3/31/2006 END : 3/31/2006 LOGGER: G. Warren 

j DEPTH BELOW GROUND SURFACE (ft) STANDARD SOIL DESCRIPTION COMMENTS 9 

I INTERVAL (ft) PENETRATION • 
" _W TEST RESULTS • 

! ocrra,„v SOIL NAME, uses GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILUNG RATE, 
(ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 

#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION m 

(N) • 

30.0 5-17-42 SANDY/SILTY GRAVEL (GP-GM), purple-gray, wet, Cobbles, slow augering. 9 
0.5 8-SS ,™ very dense, round to subangular, mixed lithology, 30% 

31.5 ' ' Silty Sand matrix, 1.5" minus. 

35_^ 35.0 J J • 
16 13-16 POORLY GRADED GRAVEL (GP), gray, weL dense, _ • 

0.1 9-SS 1.5" minus size to 1/4", subround to broken angular 
" 36.5 :' fragments, trace silt, mixed lithology. 

40 " 40.0 _ " " m 
14 27 26 SILTY GRAVEL (GM), gray and maroon, wet, very _ T.D. 41.5' 

0.5 10-SS dense, broken angular fragments, 10% Sand and Silt 
41.5 ' ' matrix. " " ^ 

J J I 

, I 

55j J J 

I 60 1 J J 
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PROJECT NUMBER: BORING NUMBER: ~~ 

342475.A1.01 .T1 SW4-2 SHEET 1 OF 2 ! 

CH2MHILL ~ ! 
m SOIL BORING LOG 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : (987040.2 N, 873271.5 E) 

B ELEVATION : 3262.0 ft DRILLING CONTRACTOR : HAZ TECH Drilling — 

• DRILLING METHOD AND EQUIPMENT : H.S.A. CME 850 Track Mounted 

WATER LEVELS : — START : 3/23/2006 END : 3/23/2006 LOGGER : J. Butler 

M DEPTH BELOW GROUND SURFACE (ft) STANDARD SOIL DESCRIPTI0N COMMENTS 

I IUTEBV4I rm PENETRATION INTERVAL (ft) TF^T RESULTS I 
m SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 

RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 
|#TYPE CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 

• (N) 

gj CME Autohammer used for SPT (140#) 

• 5 " 5.0 __ 
• POORLY GRADED GRAVEL WITH SILT AND SAND 

0.6 1-SS tis (GP-GM), brown-red to gray, moist to wet, loose, 
6.5 ' ' approx. 40-50% fine gravel, 35-40% sand -10% or less 

JH fines [FILL]. 

•| ~ _ Driller notes harder material after 9.0 feet. 

• 10 " 10.0 J _ 
W _ MIXED POORLY GRADED GRAVEL (GP), some 

0.5 2-SS fXT Sandy layers, and one 0.2-foot thick layer of SILT (ML), 
1 1 5  tb' dark brown, wet, loose/firm, [FILL and some RES. 

S Sediments] 

• 15 " 15.0 _I _ 
POORLY GRADED SAND WITH SILT AND GRAVEL Very hard, slow drilling, (rock), driller thinks 

0.7 3-SS riif (SP-SM), brown, wet, dense, sand subrounded, _ possibly large boulders. 
^ ~ 16.5 ' ' approximately 25% gravel, 10% fines, pieces of broken 
;B argillite on top (0.1 feet). ^ 

• 20_^ 20.0 _ 
18 15-11 POORLY GRADED GRAVEL (GP), green/red, wet 

0.6 4-SS medium dense, subangular to well-rounded 
M " 21.5 ( ' [ALLUVIUM], 

~ 25_J 25.0 
7 .... Continued GP, gray-red, wet, similar to SS-4, dense. 

m ' 0.6 5-SS 7,71 
•  I _ 2 6 J  ~  ]  

I 30 1 J j 

I 
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I PROJECT NUMBER: BORING NUMBER: • 

342475.A1.01.T1 SW4-2 SHEET 2 OF 2 I 

CH2MHILL 

SOIL BORING LOG • 

PROJECT : Milltown Bridge Infrasture Mitigation LOCATION : (987040.2 N, 873271.5 E) 

I ELEVATION : 3262.0 ft DRILLING CONTRACTOR : HAZ TECH Drilling B 
I DRILLING METHOD AND EQUIPMENT: H.S.A. CME 850 Track Mounted V 

WATER LEVELS : — START: 3/23/2006 END : 3/23/2006 LOGGER : J. Butler 

DEPTH BELOW GROUND SURFACE (ft) STANnARn SOIL DESCRIPTION COMMENTS M 

iwrcouli ffl\ PENETRATION 
INTERVAL (ft) TEST RESULTS B 

r~~~r~ -— SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILUNG RATE, 
RECOVERY (ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND 

r#TYPE~ 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION 
(N) • 

30.0 POORLY GRADED GRAVEL (GP), gray to reddish _ _ | 
0.6 6-SS IOQ\ gray, wet medium dense, approximately 15% Sand. 

31.5 I 

35_^ 35.0 I 
. „ „ Continued GP, similar to SS-6, except dense. B 

: 0.6 7-SS (45) : : 
36.5 1 ' 

40_J 40.0 _ I 
Continued GP, similar to SS-7, except very dense. _ Bottom of hole 41.3ft. bgs. _ ™ 

0 6 8-SS /7oioe"\ Backfilled boring with bentonite chips. 
' 41.5 ( ' I I || 

45_I — • 

50J J " 

- ! ^ 1 

I 60 I J 

I 


